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NOW ... . a superior folding wheel chair at an economy price! 


THE 


SCOTTIE-- 


your biggest 
wheel chair value 


only $6750 (less 10%*) 


The SCOTTIE has been carefully 
developed and tested for endurance 
under conditions far more severe than 
those encountered in usage. It is the 
first low-priced chair with features 
found only in most higher-priced 
chairs. Compare these quality fea- 
tures with those found in any chair 


No. 496-S00-2 ... . $67.50/ —regardless of price: 
“less 10%," 


No. 496-992-8— Brakes 6.00) 
*/nstitutional discount 

ARM DESIGN—permits close approach to table or desk 

SLIP-IN UPHOLSTERY — more even support 

REINFORCED UPHOLSTERY —rich brown plastic covered 

NEW SKIRTGUARDS— chrome plated, rod reinforced 

24” TANGENT SPOKED WHEELS—high quality rubber tires and handrims 

5” BALL-BEARING SWIVEL FRONT WHEELS 

FOOTRESTS—aluminum, folding type, adjustable in height 

HIDDEN-X SUPPORTS-— easy folding action, out of way of feet and legs 

FLEX-RIDE CHASSIS—shock absorbing ride 


FOR A BETTER BUY—ORDER THE “SCOTTIE”’ TODAY! 


The Most Complete Line of Rehabilitation Products. 


Exercise Hydrotherapy Furniture Self Help Diagnostic 


Rehabilitation Products 


A Division of American Hospital Supply Corporation 2020 Ridge Ave., Evanston 22, Iilinois 


Division Offices : 
NEW YORK * CHICAGO * MINNEAPOLIS * KANSAS CITY * WASHINGTON 
Flushing 58, NY Evonston, lil Minneopolis 12, Minn N. Kansas City 16, Mo Washington 18, 0.C. 


ATLANTA * DALLAS * LOS ANGELES * SAN FRANCISCO * COLUMBUS 
Chamblee, Go Dollos 19, Texos Burbank, Colif South San Francisco, Calif Columbus 6, Ohio 
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Specialists in 
Medical 


Equipment for 
Physical Therapy, 


and Diagnosis 


FRED LANDAUER CO. 


11 BLENHEIM COURT 
ROCKVILLE CENTRE, L. |., NEW YORK 
Tel. RO 6-4527 


Rehabilitation 


REPRESENTING LEADING MANUFACTURERS 


Dependable 
Kepa ir Sent ce 


ant 


for planning new departments 


Good Used Equipment 


GRADUATES OF APPROVED 
SCHOOLS FOR PHYSICAL THERAPISTS 
for 
California State Hospitals 
Veterans’ Home 
Schools for Handicapped 


Requires registration with 
California Medical Board 


Need no experience to start 
at $395; raise to $415 after 
six ths; pr ti to $530 


STATE PERSONNEL BOARD 
Box 70, 801 Capitol Avenue 
Sacramento, California 


Immediate placement for additional quali- 
fied staff physical therapists (male or fe- 
male) for physical medicine and rehabilita- 
tion institute serving two hospitals in largest 
centrally located industrial center in Illinois. 
Full time medical supervision, 40 hour five 
day work week, salary range $4200-$4800. 
Write: Administrator, Institute of Physical 
Medicine and Rehabilitation, 619 N. Glen 
Oak Ave., Peoria, Ill. 


OPPORTUNITIES AVAILABLE 


WANTED PHYSIATRISTS, DIPLOMATES OR ELIGIBLE: (a) 
Direct department, new 450-bed general hospital, New Eng- 
land. (b) Director of Medical Services, physical medicine and 
rehabilitation department two large hospitals; Midwest. 
OCCUPATIONAL THERAPISTS: (c) Chief, department, large 
eastern teaching hospital; medical center; staff of eight; 
salary open. (d) Director and staff; 450-bed university hos- 
pital; city of million population; four universities; East. (e 
To direct department, 700-bed general hospital; $4650-$5500; 
Midwest. (f) Staff; 350-bed general hospital; work performed 
under close medical and administrative direction; California. 
9g) Occupational and physical; new 65-bed hospital affiliated 
large teaching hospital and university; South. (h) Develop 
department, 400-bed hospital, near New York City; well 
qualified physiatrist in charge entire rehabilitation program. 
i) Direct department, 150-bed children’s hospital; patients 
from all parts U. S.; affiliated two universities; Midwest. 
For further information regarding these opportunities, please 
write Burneice Larson, Medical Bureau, 900 North Michigan, 
Chicago 


REGISTERED STAFF PHYSICAL THERAPIST 
for well-established department in 330-bed 
voluntary general hospital. Wide variety of 
cases. Above average starting salary. Air- 
conditioned department. Five day work 
week. University city of 80,000. Apply 
Decatur and Macon County Hospital, 


Decatur, Illinois. 


NEW 120-BED REHABILITATION CENTER 
DES MOINES, IOWA 


lowa Methodist Hospital, which includes Raymond Blank 
Memorial Hospital for Children, is now adding a 120-bed 
rehabilitation facility. Size of total institution will increase 
to over 500 beds. Plans are to admit first patients early 
in 1959. We are now recruiting for 


Rehabilitation Social Worker to do medica! social work 
in rehabilitation setting. Masters degree in social work 
with medical emphasis preferred. Must have rehabilitation 
experience. Salary open. 

Clinical Psychologist oriented to rehabilitation. Masters 
degree in clinical psychology minimum requirement; ad- 
vanced training desirable. Salary open. 

Apply Personnel Director, lowa Methodist Hospital, 1200 
Pleasant St., Des Moines, lowa. 


OCCUPATIONAL THERAPIST 


For general hospital in large mid- 
western city. Hospital has new Rehab 
Service under direction of full time 
physiatrist. In addition, the O.T. de- 
partment has an extensive psychiatric 
program. For information, address 
inquiries to Box 6150, ARCHIVES OF 
PHYSICAL MEDICINE AND REHA- 
BILITATION, 30 N. Michigan Ave., 
Chicago 2, Ill. 
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DOCTOR OF PHYSICAL MEDICINE 
FOR REHABILITATION CENTER 


NEW BUILDING OPENED NOVEMBER 1957 WITH ALL NEW EQUIPMENT: 
37 BEDS FOR IN-PATIENTS 


Offering Physical Therapy, Occupational Therapy, Pre-Vocational Training, Special 
Education and Speech Therapy. Close to All-Year Vacation Spots. 


SALARY OPEN 


WRITE: JOHN G. O’TOOLE, Supt. 


204 FORT STREET ° 


IDAHO ELKS’ REHABILITATION CENTER 
BOISE, IDAHO 


PHYSIATRIST 


Position open for physiatrist to direct pro- 
fessional activities of 120-bed rehabilitation 
unit now being added to 400-bed acute 
hospital. First patients to be admitted early 
in 1959. As director of physical medicine 
and rehabilitation, the physiatrist will have 
full status as clinical chief and will be 
member of Executive Committee of Medical 
Staff. Financial arrangements open. Address 
inquiries to Administrator, lowa Methodist 
Hospital, 1200 Pleasant St., Des Moines, la. 


PHYSIATRIST 
Wanted: for Director of Physical Medicine 


and Rehabilitation Program in large, well- 
equipped Rehabilitation Center and Ortho- 
pedic Hospital serving wide geographical 
area. Salary open. Apply: Administrator, 
Morris Memorial Hospital Rehabilitation 


Center, Milton, West Va. 


OPPORTUNITIES AVAILABLE: PM&R Residency — gen- 
eral medical, surgical and NP teaching hospital, 1300 
beds (500-bed neuropsychiatric unit). Baylor Univer- 
sity College Medicine affiliation; three-year, board- 
approved residency. Regular residency annual stipend 
$2840 to $3550; career residency annual stipend 
$5915 to $8990 (Stipend dependent upon qualifica- 
tions). Physicians qualified in specialty of psychiatry 
and PM&R are in great demand in the Veterans 
Administration and private neuropsychiatric institu- 


tions. Write Manager, VA Hospital, Houston, Texas. 


PHYSIATRIST 


Physiatrist needed to direct Department of Physical 
Medicine and Rehabilitation in a large general hos- 
pital. Department includes a large physical therapy 
section and a small newly formed occupational 
therapy section, with four full-time, one part-time 
Physical Therapists, and one full-time Occupational 
Therapist. Physician selected becomes a member of 
the active medical staff. He will be expected to par- 
ticipate in the hospital's teaching program. Financial 
arrangements are open. For further information, 
please address inquiries to John C. Mackenzie, M.D., 
Director, TOURO INFIRMARY, 3516 Prytania St., New 
Orleans, La. 
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MASTER UNITS 
Four all stainless 
steel models to 
meet the various re- 


4 E-1 
quirements in hos- p.3 2 Pack 4 Pack 
pitals, clinics, phy- 


sicians’ offices, and 
patients’ homes. 

Automatically main- 
tains Steam Packs in 
water at proper 
temperature — con- 
stantly ready for 
immediate use. No 
plumbing used. 


Enables AMPUTEES 


TO DRIVE 
With EASE and SAFETY 


Anyone unable to drive due to loss of hands, arms or 
legs, rheumatism or arthritis can drive again with the 
use of this new mechanical hand control for cars. 


Guaran leed 


Approved By 
STATE HIGHWAY COMMISSIONS 


Write for Information 


THE LEVERAGE HAND BRAKE COMPANY 
P. O. BOX 853 FARGO, NORTH DAKOTA 


Now moist heat can be applied conveniently, 
effectively and with a minimum investment in 
equipment. No dripping, no wringing, no re- 
peated applications. Each application gives 
at least 30 minutes effective moist heat. The 
Steam Pack is merely heated in water, wrap- 
ped in a towel, and applied. Standard equip- 
ment in leading hospitals and clinics across 
the nation. 
DESCRIPTIVE MATERIAL ON REQUEST 


CHATTANOOGA PHARMACAL CO., INC. 
CHATTANOOGA 5, TENNESSEE 


12 Pack Mobile Unit 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
In the Care of Neuro-Muscular Disease 


This course is open to graduates of approved schools 
of physical and occupational therapy. Such graduates 
must be members of the American Physical Therapy 
Association and/or American Registry of Physical 
Therapists, or American Occupational Therapy 
Association. 

Entrance Dates: First Monday in January, April and 
October. 

Course | Emphasis on care of convalescent neuro- 
muscular disease with intensive training in functional 
anatomy, muscle testing, muscle reeducation and use 
of supportive and assistive apparatus. This course is 
complete in itself. 

Course I! Three months duration with Course I 
prerequisite. Emphasis on care of severe chronic 
physical handicaps with intensive training in re- 
sumption of functional activity and use of adaptive 
apparatus. 

In-Service Training Program — Fifteen months dura- 
tion at salary of $225 per month plus full mainten- 
ance, increasing to $250 per month at the completion 
of nine months. This program includes training in 
Courses I and II. 

Tuition: None. Maintenance is $100 per month 
(except those on In-Service Training Program). For 
scholarship to cover transportation and maintenance 
for Courses I and II, contact National Foundation 
for Infantile Paralysis, Inc., 301 East 42nd Street, 
New York 17, New York. (Scholarships require two 
years of experience.) 


For further information contact : 
ROBERT L. BENNETT, M.D. 
Medical Director 
Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 


HYDROCOLLATOR 
: = | = | 
| 
A — 340 


ead, THe FINE PRINT 


“BULLETIN 


MED 


ynauthorize ed 


1, Against nd Electrica opP 


“Soun 

therapies 

separate e 

ng the gh 2 

inst anyone th ther copies 
eously apP separate ult tra- 


nd 

“ Of these 

distributing neous “hoo hep 
e 


inst anyone | 


r ed sharon? 
into 


MEDCO INTRODUCED: 


First 
First 


First 


MODERN ELECTRICAL MUSCLE STIMULATOR 
(Medcolator) 


MODERN ULTRA-SONIC THERAPY EMPLOYING 
“TRIGGER AREA” TECHNIQUE (Medco-Sonlator) 


COMBINED THERAPY - OFFERING THE SIMULTANE- 
OUS APPLICATION OF ULTRA-SOUND AND ELECTRI- 
CAL MUSCLE STIMULATION THROUGH A “SOUND 
APPLICATOR” (Medco-Sonlator) 


MEDCO ELECTRONICS COMPANY, INC. 
MAIL ADDRESS: P. 0. BOX 3338 
3601 EAST ADMIRAL PL. «© TULSA, OKLAHOMA 


Department A 

[[] Please send Medco-Sonlator Myofascial Chart 

_] | would like an office demonstration of the Medco-Sonlator 
(_] Please send descriptive literature on the Medco-Sonlator 


NAME 
ADDRESS 
CITY 


PATENTS protect 
manufacturing or selling of a combination " 
imulator, whereby application of 
bo lied through "Sound 3 
AY 
2. A pies upooked up” 
si ound Applicator”. 
3. Age Muscle 
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ENGINEERED 
for efficient, 
economical service 


Combination ARM, LEG 
AND HIP TANK, Model 
HM 650 . . . Stationary, 
stainless steel unit for 
hydromassage and sub- 
aqua therapy. Water 
mixing vaive is thermo- 
statically controlled. 


LITERATURE ON REQUEST 


Combination THERAPEUTIC 
TANK AND POOL, Model HM 
1200 . . . A special stainless 
steel tank permitting a com- Hudgins MOBILE SITZ 
bination of passive and vol- BATH, Model 5B 100 es 
untory exercise with hydro For hespital, clinic or or- 
and manual massage, while fice use . . . sturdy stain- 
avoiding the necessity of at- less steel and aluminum 
(optional) maintains tem- 
ELECTRIC perature of 
CORPORATION 
Reach Road, Williamsport, Pa. 


"3rd International Congress of Physical Medicine 
Ile Congres international de Medecine Physique 
3° Congreso internacional de Medicina Fisica 
3. internationalen Kongress fur Physikalische Medizin 


Whel of 


August 21, 1960 
WASHINGTON, D. C., U.S.A. 


Preliminary information regarding this meeting may be had from the Office of the Secretary General: 
WALTER J. ZEITER, M.D., or from the Executive Secretary, DOROTHEA C. AUGUSTIN, 
30 North Michigan Avenue, Chicago 2, Illinois. 
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TECA a basic tool in electrodiagnosis 


CORPORATION 


Teca Model CH 3 
VARIABLE 


PULSE GENERATOR and CHRONAXIE METER 


shown on No. 303 Stand —-> 
A precise electronic instrument 
designed to provide accurate 
repeatable results in — 


Chronaxie testing 


@ Strength duration curves 
and other procedures 


Incorporates a unique 
constant current output circuit 
that makes patient current 
completely independent of 
normal variations in electrode 
or contact resistance that 
occur during testing. 


Instant switching between 
rheobase and chronaxie permits 
recheck of rheobase and elim- 
inates major source of error. 


Write for CH 3 Bulletin and complimentary motor point charts 
TECA CORPORATION * 80 MAIN STREET * WHITE PLAINS, N. Y. 


complete inte grated facilities for 


ELECTROMYOGRAPHY 


@ SINGLE CHANNEL EMG with two-channel magnetic tape re- 
corder for recording notes and 
Model TE 1.2-7 | EMG simultaneously. 


@ TWO-CHANNEL EMG permits simultaneous recording and 
study of two EMG potentials or of 
Medel one potential together with a re- 
3 37 lated physical parameter such as 

force or pressure. 


¢ Automatic controls and new circuits provide simplified 
reliable operation without shielded rooms in most loca- 
tions. ¢ EMG potentials faithfully reproduced by special 
recorder circuits. ® Specifications equal or surpass re- 
quirements for research, teaching and clinical use. 


@ NEW rugged COAXIAL NEEDLE ELECTRODE with- 
stands autoclaving, has tapered shaft with 26 gauge 
tip and insulated handle. 


TECA 


CORPORATION White Plains 
New York 
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Elgin Exercise 
Unit Model 
No. A-1500 


.. especially designed for the 
administration of over 100 therapeutic exercises! 


lt has been proven that exercise therapy must be accur- 
ately controlled if the desired end results are to be 
obtained . . . Elgin, the original designers and manu- 
facturers of Progressive Resist Equipment, offers the 
only complete line of exercise equipment designed to meet 
these requirements. The Elgin line has been developed, in 
a scientific manner, to give Doctors and Therapists the 
correct clinical tools with which to properly administer 


exercise therapy to both surgical and non-surgical patients. 


It provides a wide exercise range, from simple functional 
exercises to the most highly definitive focal exercises. This 
equipment also provides a means for an effective and 
efficient out-patient clinic for patients requiring therapy. 
An Elgin sales consultant would appreciate the opportunity 
of assisting yow in planning for the inclusion of Progressive 
Resistance Exercise Equipment in your physical theropy 
department. Write today for complete information. 


ELGIN EXERCISE UNIT ELGIN LEG EXERCISE 
Model No. AB-150 (Ankle) Model No. LE-125 


Write today for information on the complete 
line of Elgin Exercise Accessory Equipment 


( 2 _and Therapy Techniques, request Catalog 200. 
él: EXERCISE 
APPLIANCE CO. 


P.O. BOX 132 e ELGIN, ILLINOIS 


FASCOLE 
— CATALOG 


for the Physically Disabled 


A single source of supply to fill 
your every need when ordering 
self-help devices and personal 
hygiene articles for the physi- 
cally disabled, including house- 
hold aids for the disabled 
homemaker. 


Now, with the help of the Fascole catalog and its 
new supplement, which list and illustrate over 200 
items for the rehabilitation of the disabled and con- 
valescents, you can simplify your ordering problems 
and at the same time be certain that you are paying 
the lowest prices available for articles of comparable 
quality. Fascole offers prompt, efficient mail order 
service and discounts are allowed to hospitals and 
recognized institutions on quantity orders. 

All Fascole merchandise has been carefully selected 
to meet strict requirements of quality, workmanship 
and value. Each item is backed with the guarantee of a 
manufacturer with many years’ experience in this very 
specialized field. 

To get your free FASCOLE CATALOG just 
write: FASCOLE CORPORATION, Dept. PM, 
229 Fourth Avenue, New York 3, N.Y. 


FASCOLE visabied 


thoroughly modern 
private Spa under 
conservative medical 
supervision 


HOT SPRINGS, VIRGINIA 


D., Medical Direct 
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FOR PHYSICAL MEDICINE 
AND REHABILITATION 


THE PRESTON CATALOG 1058 — Write for your free copy today. 

Describes Today's Most Complete Line of Equipment for REHABILITATION, 
EXERCISE, HYDROTHERAPY and ELECTROTHERAPY. Also: DIAGNOSTIC APPA- 
RATUS, TRACTION DEVICES, CEREBRAL PALSY FURNITURE, WHEELCHAIRS, 
WALKERS, LIFTERS, CRUTCHES and SELF HELP DEVICES. 


Featured Ttems for Yune 


A bicycle type exerciser which may be attached to any chair, 
wheelchair or used in a bed. A versatile device for active 
exercises to upper and lower extremities. Can be adjusted 
in a matter of seconds to limb size and to degree of flexion 
and extension wanted. Controlled resistance mechanism with 
dial indicates degree of resistance. Apparatus is light and 
easily portable. Order by catalog number. 


PC 2150-20 Home Model Restorator 
PC 2150 Clinical Model Restorator 
(Illustration Shows Home Model) 


GALVANIC-FARADIC-SINUSOIDAL GENERATOR 


A dependable unit of proven performance. Delivers all 
currents required in clinical work: (1) smooth and rippled 
galvanic (2) continuous and interrupted faradic (3) con- 
tinuous and surging sinusoidal currents. Surges and inter- 
ruptions at 12 and 24 per minute. Order by catalog number. 


PC 1118 Galvanic-Faradic-Sinusoidal Generator in office 
model cabinet 16” x 9” x 13” high, weight 
15 Ibs. $170.00 
PC 1120 SAME in suit-case type cabinet for easy 
portability, 17” x 9” x 11” high with compart- 


ment for electrodes and cords, weight 


AN OUTSTANDING VALUE 


10% professional discount on both models 
Prices include 2 pads and patient cords 


A. PRESTON CORP. 


reliable source. 175 FIFTH AVENUE, NEW YORK 10,N. Y. 
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BURDICK MW-1 
MICROWAVE UNIT 


The physiological effects of microwave dia- 
thermy are deep tissue heating (up to 
106° F. two inches deep in muscle tissue) 
with increased blood flow. 


In microwave diathermy radiations may 
be reflected, focused or directed to the 
exact area desired. The floating arm with 
spacer permits easy positioning of the 
director, to the treatment area — without 
skin contact. Single power control and 
automatic timer insure simple operation 
and time-saving convenience. 


With the Burdick MW-1 Microwave you 
have the confidence of superb workman- 
ship backed by a nationwide service or- 
ganization. The Burdick Corporation is 
happy to supply you with further infor- 
mation on Microwave Diathermy, or to 
give youa free demonstration of the MW-1. 
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Some Factors Influencing the 
Temperature Distribution in Thighs 
Exposed to Ultrasound 


Justus F. Lehmann, M.D. 
Seattle 


ond 


Ernest W. Johnson, M.D. 
Columbys, Ohio 


@ Thigh specimens were exposed to a uniform ultra- 
sound field under well-controlled conditions. The 
temperature distribution was measured along the axis 
of the sound beam and the heating pattern studied with 
special reference to the occurrence of the selective rise 
of temperature in certain tissues. The factors deter- 
mining the temperature elevation in the specimen such 
as absorption and interface reflection of ultrasound, the 
specific heat and heat conductivity of tissues, were 
analyzed and their significance for the resulting tem- 
perature distribution discussed. Also the temperature 
gradient in the thigh as it occurs in man and its 
influence on the rise of temperature resulting from 
exposure to ultrasound was investigated. 


This experimental study was under- 
taken in the hope of learning more about 
the factors which influence the tempera- 
ture distribution in tissues exposed to 
ultrasound. A better understanding of 
the heating pattern of ultrasonic energy 
seemed to be desirable because the results 
of experimental and clinical investiga- 
tions suggested that ultrasound is not 
only an efficient deep heating agent, but 
also produces, to a certain extent, specific 
reactions.’ This specificity of the bio- 
logic reactions to ultrasound was partially 
due to a selective rise of temperature in 
certain areas in the tissues exposed to 
ultrasound. The specificity of the reac- 
tions to ultrasound also may be partially 
due to the nonthermal reactions occurring 
in the sound 

It was assumed that the selective rise 
of temperature in certain areas of the 
body exposed to ultrasound occurred as 
a result of differences in the coefficient 
of absorption of different tissues. It was 
found that some tissues, such as bone, 
absorb much more ultrasonic energy than 
others.’°"3 The assumption that a selec- 
tive rise of temperature occurred in the 
bone seemed to be confirmed by the 
experimental investigations in which a 
marked rise of temperature was found in 
this However, these studies 
were not undertaken primarily with the 
purpose of investigating the distribution 
of temperature produced in tissue by 
ultrasound. The tissues were not exposed 
to an ultrasonic field of uniform intensity, 


nor were specimens studied comparable 
in size and composition to the tissues of 
a human limb. Therefore, the evidence 
for a selective rise of temperature in bone 
is not conclusive. 

Other areas, such as_ peripheral 
nerves,” myofascial interfaces,!® and 
tendons, were selectively heated when 
exposed to ultrasound. The mechanism 
of this selective rise of temperature in 
these areas is not known. Reflection, 
scattering, and also the development of 
shear waves have been discussed as 
possible sources of the comparatively high 
attenuation of ultrasonic energy in these 
areas. 

Not only has an attempt been made 
to utilize this specific distribution of 
temperature therapeutically,® but it 
also has been speculated whether it would 
be possible to destroy bone tumors, such 
as osteogenic sarcoma, by using ultra- 
sound. It has been hoped that the 
tumor could be dgstroyed directly as a 
result of the selective rise of temperature 
in the bone,** or that the selective rise 
of temperature in the bone would sensi- 
tize the tumors to subsequent x-ray 
radiation, and thus, bone tumors which 
were resistant to x-ray therapy might be 
rendered treatable. It was found that 
in experimental animals 50 per cent of 
the x-ray dose could be saved by 
previous application of ultrasound with- 
out changing the growth inhibition of 
the tumor.**:*4 The specificity of these 
effects on the tumor depended solely on 
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the selective rise of temperature in the 
bone. 

In conclusion, it seemed to be of 
interest to study in detail the distribution 
of temperature in tissues exposed to 
ultrasound and the factors which influ- 
ence this distribution of temperature in 
a limb exposed to a uniform ultrasonic 
field. 

The purpose of the study was to detect 
the location of the greatest temperature 
elevation, because the peak temperature 
in this area would determine the upper 
limit of the amount of ultrasonic energy 
which could be applied to the limb with- 
out tissue damage, in the process of 
obtaining a selective rise of temperature 
for therapeutic purposes in another area. 
In particular, an attempt was made to 
determine whether bone represented one 
of the areas of the greatest rise of tem- 
perature ; however, no effort was made in 
this investigation to measure or analyze 
the selective temperature at 
interfaces. 


rise of 


Methods and Instrumentation 


An ultrasonic generator operating at a 
frequency of 1 megacycle per second was 
used for this investigation.* The radiat- 
ing surface of the sound applicator was 
12 sq. cm. The generator operated with 
a full wave rectification and thus without 
modulation of the CW ultrasonic output. 
The total output was measured with a 
sound pressure balance. The distribution 
of ultrasonic intensity within the field in 
front of the applicator was determined 
with a sensitized thermocouple probe 
mounted on a scanning device, which 
permitted the probe to be moved 
smoothly and accurately through the 
entire ultrasonic field. At the same time 
it permitted the determination of the 
exact position of the sensitized tip of the 
probe within the ultrasonic field. Water 
degassed by boiling was used as a coupling 
medium. The water temperature was 
kept constant within the limit of + 0.1 
degree C. All the ultrasonic exposures 
were made in a 25-gallon aquarium. 
The wall of the aquarium opposite the 


*The generator, Model 2A, and the sound- 
pressure balance were supplied for this study by the 
courtesy of the Dallons Laboratories, Inc., Los 
Angeles, California. 
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ultrasound applicator was covered with 
absorbing sponge. 

Temperature measurements within the 
thigh specimen were made with copper- 
constantan thermocouples which were 
inserted into the tips of spinal needles 
mounted on the scanning device. This 
permitted precise localization of the 
thermocouple in the ultrasonic field and 
within the specimen. 

The absorption of ultrasound was 
measured with an ultrasound transmission 
test 16 A sample of tissue was 
inserted between the transducer and the 
receiver of this set. Degassed water at 
constant temperature was used as a 
coupling medium. The transmission test 
set was constructed to operate at fre- 
quencies between 1 and 3 megacycles per 
second. All measurements were made at 
1 megacycle per second. The radiating 
surfaces of the transducer and receiver 
were 4 sq. cm. The ultrasonic output 
was pulsed with peak intensities of 0.25 
watts per square centimeter and pulse 
duration of 30 milliseconds. The at- 
tenuated ultrasonic signal was picked up 
by the receiver and suitably amplified in 
order to make it visible on the oscillo- 
scope screen of the apparatus. A step 
attenuator incorporated into the circuit 
allowed the operator to compensate for 
attenuation in steps from 1 to 81 decibels. 
A gain adjustment allowed the increase 
of the sensitivity of the apparatus down 
to 0.25 decibels. 

The amount of ultrasonic energy re- 
flected at the surface of the specimen was 
also determined with the ultrasound 
transmission set. The attenuation of 
ultrasound in samples of various thick- 
nesses was plotted against the thickness 
of the sample. The slope of this curve 
permitted the determination of the at- 
tenuation in decibels per centimeter. The 
point where the plotted line crossed the 
ordinate showed the amount of ultrasonic 
energy reflected at the surface of the 
specimen. 

The sound velocity within the tissues 
was measured by suitably amplifying the 
ultrasound signal picked up by the 
receiver demonstrating the signal on the 
oscilloscope screen. When the specimen 
was inserted, a phase shift occurred which 
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was due to the difference between sound 
velocities in the specimen and in the 
water. This phase shift was compensated 
for by adjusting the location of the 
receiving transducer with a micrometer. 
The velocity was calculated from the 
following formula: 


X 


Vw , where: 


Vs=velocity of ultrasound in 
specimen in m./sec. 
Vw = velocity of ultrasound 
in water in m./sec. 
D = sample thickness in mm. 
N=distance in mm. of 
water path added to or 
subtracted from the 
original path. 


The reflection of the ultrasound waves 
at interfaces between two different media 
was not only determined experimentally 
as described above, but also was cal- 
culated using the measurements of density 
of, and sound velocities in, the various 
tissues. It was assumed that a plane 
ultrasonic wave was incident perpendicu- 
larly at the interface between two 
infinite media. This calculation gives 


only an estimate of the actual reflected 
energy. The following formula was used 


for these calculations: 


(= D2V2 )? 
DiVi + D2V2 » where: 

R=ratio of reflected 
energy to incident 
energy 

Di = density of 
in gm./cc. 

Dz = density of 
in gm./cc. 

Vi = velocity in 
in m./sec. 

V2 = velocity in 
in m./sec. 


tissue1 
tissue2 
tissue 


tissue2 


The measurements of the specific heat 
of the various tissues were made in a 
Dewar calorimeter. The thermal con- 
ductivity was determined with the usual 
laboratory technics. 

Thighs of freshly slaughtered pigs were 
used as specimens after a brief period 
of refrigeration (less than 12 hours). 
This specimen was selected because the 
structure of pig skin as well as the 
proportion of fat, muscle, and bone in 
the mid-thigh of the pig resembles that 
of the human thigh. Random measure- 
ments of the cross sections at mid-thigh 
level of five human cadavers were com- 
pared with the cross section of pig thighs 
which were used in this study. The 
average diameter of the femur at the pig 
thigh cross section was 3.2 cm., as 
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compared with 3.2 cm. diameter of the 
human femur. The diameter of the total 
cross section of the pig thigh was 20.6 
cm., while that of the human thigh was 
21.2 cm. 


Experimental Study of 
Temperature Distribution 


The first series of experiments was 
undertaken to insure that the specimen 
was positioned in the ultrasonic field 
where the intensity was uniform. The 
distribution of ultrasonic intensity along 
the axis of the sound beam was measured 
(fig. 1), and the intensity distribution 
along vertical and horizontal diameters 
of the ultrasonic field was determined at 
distances of 15 and 25 cm. from the 
applicator. A set of determinations of 
the vertical intensity distribution at 15 
and 25 cm. distance from the transducer 
is shown in figure 2. From these measure- 
ments, it became apparent that the 
distribution of the ultrasonic intensity at 
distances of 15 to 25 cm. from the 
transducer was rather uniform. In this 
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area, the so-called “far field,” the 
intensity change along the central axis 


of the sound beam was less than 10 per 
cent. All of the following experiments 
were made with the specimens inserted 
in this area. 

In the next series of experiments, six 
pig mid-thigh cross sections, measuring 
approximately 15 cm. in height, were 
inserted in the ultrasonic far field and 
exposed to a total output of 14 watts. 
The temperature distribution within the 
specimen was measured with the thermo- 
couple probe along the central axis of 
the ultrasonic beam. Each measurement 
was repeated five times. Results of a 
typical temperature distribution curve in 
the thigh are shown in figure 3. 

It was found that the highest tem- 
perature peak occurred within the sub- 
cutaneous fat or close to the fat-muscle 
interface. The decline of the temperature 
distribution curve closely resembled an 
exponential curve. Only a slight irregu- 
larity was found in the vicinity of the 
bone. No selective rise of temperature 


at the periosteum or within the bone 


could be observed. 
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The next series of experiments was 
undertaken in order to determine whether 
the temperature peak in the subcutaneous 
fat was the result of a selective rise of 
temperature in the fat or would also 
occur in a uniform tissue covering the 
bone. In addition, this permitted a study 
of the temperature distribution in front 
of the bone if the overlying soft tissue 
layer was comparatively thin. 

In this series of experiments, seven thigh 
specimens were exposed to ultrasound in 
the far field after the subcutaneous fat 
had been removed, so that the thickness 
of the muscle layer covering the bone 
was approximately 3 to 4 cm. A typical 
temperature distribution curve in the 
specimen exposed to ultrasound under 
these conditions is given in figure 4. 
Again a temperature peak was noted in 
the superficial portion of the specimen. 
It seemed that the temperature drop in 
of the bone was less pronounced 
than in the other specimens, and at 
times there was a slight, but not signifi- 
cant, rise of temperature close to the 
bone. The temperature then dropped 
more markedly within the bone and 
behind the bone. In other words, the 
findings were essentially the same as in 
the previous whole cross sections exposed 
to ultrasound, with the exception that 
the temperature decline close to the bone 
flattened somewhat if the bone were 
located closer to the surface of the 
specimen. 


front 


In the following series of experiments, 
six specimens consisting of the subcutane- 
fat with muscle in front of and 
behind it were exposed to ultrasound; 
that is, a muscle-fat-muscle layer was 
used. We hoped this would clarify 
whether or not a selective rise of tem- 
perature occurred in the subcutaneous 
fat. The previous experiments were 
inconclusive since a peak temperature 
occurred in the superficial layers of the 
tissues regardless of the type of tissues 
exposed. Figure 5 demonstrates a repre- 
sentative set of determinations. The 
temperature peak was found in the 
muscle as expected ; however, it appeared 
that the decline of the temperature 
distribution curve within the fat was less 
pronounced than in the muscle layer. 
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Discussion of Experimental Results 


The previously described experiments 
demonstrated that ultrasound, if applied 
to a thigh specimen, produced a tempera- 
ture peak in the superficial tissue layers, 
regardless of the type of tissue upon 
which the sound beam was incident. The 
temperature decline which occurred with 
increasing depth of penetration was modi- 
fied by the type of tissue traversed by the 
ultrasonic beam. If the bone were closer 
to the surface, it seemed that the decline 
of the temperature distribution curves 
was retarded and leveled off in the 
muscle tissue close to the bone, and then 
dropped in and behind the bone. The 
most unexpected finding was the absence 
of a selective rise of temperature at the 
periosteum or within the bone. The 
temperature distribution curves were only 
slightly disturbed by the presence of the 
bone. If subcutaneous fat was exposed 
between two muscle layers, it was ob- 
served that the decline of the temperature 
distribution curves was less within the fat 
than within the muscle. 

The fact that a temperature peak 
occurred in the superficial tissue layers 
could easily be explained on the basis 
that the ultrasonic intensity within a 
uniform medium would decrease expo- 
nentially as a result of absorption, Since 
the temperature of the water surrounding 
the sample was kept constant, the 
temperature loss could be expected to be 
greatest at the surface of the specimen. 
Therefore, it could be anticipated that 
the result of these two factors was a 
temperature peak within the superficial 
layers of the tissues. 

The explanation of the other findings 
was more difficult and made necessary 
a more detailed study of those factors 
which influence the rise of temperature 
in the tissues of a thigh exposed to 
ultrasound. The following factors were 
considered: First, the coefficient of 
absorption of the tissue; second, the 
amount of ultrasound reflected at the 
surface of the tissue; third, the specific 
heat of the tissues; and fourth, the heat 
conductivity of the tissues. 

As the absorption increases, one would 
anticipate a higher temperature rise. 
However, as the reflection increases, less 


HEAT FACTORS — LEHMANN & JOHNSON 351 


ultrasonic energy is available for heating 
the tissues; therefore, one would expect 
a decrease in the temperature rise. For 
tissues with high specific heat, the 
temperature rise would be less than with 
those with low specific heats, where they 
have similar ultrasonic absorption co- 
efficients. Also in those tissues with 
greater heat conductivity, the temperature 
rise will be less, since the heat is 
conducted away more rapidly. Other 
physical and physiologic factors also 
influence the temperature distribution in 
the tissues; however, they are not con- 
sidered in this study. 

It was known from the literature that 
bony tissues absorbed much more ultra- 
sound than the overlying muscle.1-1!%: 16 
The comparatively high absorption of 
ultrasound in bone was used as an 
explanation for experimental findings of 
a marked rise of temperature at and in 
the bone in several investigations; how- 
ever, as mentioned, their purpose was 
not primarily to study the possible 
selective rise of temperature in bone. 
Also, these experiments were conducted 
in the near field or in small animals where 
reliable information on the selectivity of 
the rise of temperature in the bone could 
not be obtained.” 1*"* In spite of this, it 
seemed to be necessary that the absorption 
of ultrasonic energy in bone in our 
specimen should be determined so that 
comparison could be made with the high 
values reported in the literature. 


Measurements of Ultrasound Absorption, 
Reflection, Specific Heat, and Thermal 
Conductivity 


The difficulties in measuring the exact 
attenuation of ultrasound in bone have 
been discussed by Dussik and were 
encountered in this study.) The result 
of a measurement of ultrasonic attenua- 
tion in bone is given in figure 6, The 
value was obtained by subtracting the 
loss of ultrasonic energy due to reflection 
from the total attenuation. The values 
for attenuation in bone are given in 
table 1 and are in agreement with those 
in the literature. Hueter and Bolt!® 
found an attenuation in the human skull 
of 10 db./cm., including reflection, and 
found that attenuation by the 


| 
| 


352 ARCHIVES of PHYSICAL MEDICINE & REHABILITATION 


patella and the femur of the human was 
7.1 db./cm., excluding reflection, and 
the gross average of cow bone was 12.5 
db./cm. 

Next, we studied absorption of ultra- 
sound in the muscle and the subcutaneous 
fat. It was found that very little reflec- 
tion occurred at the surface of the 
muscle or the subcutaneous fat (figs. 7 
and 8). The results of measurements in 
many samples are shown in table 1. All 
our determinations in muscle were made 
with the sound beam perpendicular to 
the fibers. Again it was found that the 
ultrasonic absorption in the muscle of 
our specimen was essentially the same 
as that described in the literature.’* 
Dussik found that attenuation in human 
muscle was 0.7 

The attenuation observed in fat was 
approximately three times greater than 
that reported in the literature. Dussik,!? 
for example, found an attenuation of 
0.6 db./em. This discrepancy could be 


due to dehydration as a result of re- 


TEMPERATURE DISTRIBUTION IN A SPECIMEN OF 
PIG MUSCLE-FAT-MUSCLE 


15 16 17 18 
DISTANCE FROM TRANSDUCER IN CM 


Fig. 5 


ULTRASONIC ATTENUATION IN PIG BONE 


TEMPERATURE S2°C 
MEPLECTION 


SOUND ATTENUATION IN DECIBELS 


10 
THICKNESS OF SPECIMEN IN CM 


Fig. 6 


June, 1958 


frigeration, or due to the fact that pig 
fat varies considerably from specimen to 
specimen. 

In summary, we confirmed in our 
specimen the results reported in the 
literature. We found that the bone in 
the examined specimens absorbed ten 
and a half times more ultrasonic energy 
than the overlying muscle tissue. This 
suggests that other factors must explain 
the absence of a selective rise of tem- 
perature in the bone in this study. 

Next, the amount of reflection at the 
tissue interfaces measured. An 
estimation of the order of magnitude of 
reflection which might occur at the 
interface between muscle and bone could 
be made from our measurements, since 
the acoustic impedance of water approxi- 
mates that of muscle. Another estimate 
of the reflection occurring between the 
muscle and the bone, or between the 
fat and muscle, could be made by 


was 


determining their respective densities and 
sound velocities, and then calculating 
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the reflection. The results of these 
determinations are given in tables 2 
and 3. 

Based on these measurements, the 
reflection at the interface was calculated 
as previously described, assuming the 
angle of incidence of the ultrasonic beam 
to be 90 degrees and the dimensions of 
the tissues to be infinitely large. The 
amount of ultrasonic energy reflected at 
these interfaces is summarized in table 4. 

A satisfactory agreement was noted 
between the measured amount of reflec- 
tion and that calculated from the 
mismatch of acoustic impedance between 
the two media. It should be noted that 
both determinations of the reflection are 
minimal estimates, since in one case the 
reflection was measured experimentally 
with the sound beam incident on a plane 
surface at an angle of 90 degrees. In 
the other case this condition was assumed 
as a basis for the calculations. Actually, 
the bone is round, and much of the 
energy is incident at a much smaller 
angle than 90 degrees. Therefore, the 
amount of reflection which can _ be 
expected will be greater than that 
estimated or measured in this manner. 

The marked reflection of ultrasonic 
energy at the bone surface would tend 
to minimize the heating effect in the 
bone which otherwise could be expected 
as a result of the high coefficient of 
absorption. At the same time, it was 
also observed that if the overlying soft 
tissue layer is comparatively thin, as in 
some of our experiments, the reflection 
occurring at the bone would tend to 
increase the amount of ultrasonic energy 
available to heat the soft tissues in front 
of the bone. 

The specific heat of the tissues was 
studied, and results of the measurements 
are given in table 5. They are, with the 
exception of the fat, in agreement with 
those published in the literature.27: 28 The 
low value of the specific heat of bone, 
together with the high absorption in 
that tissue, should tend to facilitate the 
selective rise of temperature in the bone. 
Also, the specific heat of the subcutaneous 
fat being lower than that of muscle would 
tend to produce a selective rise of 
temperature in the fat. 
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Table 1: Ultrasonic Attenuation in Pig Tissues 
Number of Attenuation Standard 


Tissue Samples in Db./Cm. Deviation 
Whole bone ... 13 8.4 #13 
Skeletal 

muscle ...... 30 0.8 +01 


Subcutaneous 
28 1.8 6.3 


Table 2: The Densities of Pig Fat, Muscle, and Bone 


. Number of Density Standard 

_ Tissue _ Samples in Gm./Ce. Deviation 
Subcutaneous 

0.937 + 0.0046 
Skeletal 

muscle ...... 8 1.07 + 0.008 
Cortical bone .. 6 1.79 + 0.008 
Cancellous 

5 1.25 + 0.035 
Bone marrow .. 1 0.93 —- 


Table 3: Ultrasenic Velocity in Pig Tissues 


Number of Velocity Standard 

__ Tissue Samples __in M./Sec. Deviation 
Whole bone ... 1 2,814 -—- 
Cortical bone .. 3 2,941 + 614 
Cancelious 

Rr 5 2,407 + 554 
Skeletal 

muscle ...... a 1,558 + 30 
Subcutaneous 

12 1,454 + 10 


Table 4: Experimental and Calculated Reflection 
of Ultrasonic Energy at Tissue Interfaces 


Observed Calculated 
Reflection Reflection 
% of % of 

Incident Incident 
___ Interface Energy _Energy 
Water-fat (pig) ......... 0 0.2 
Water-muscle (pig) ..... 0 0.3 
Fat-muscle (pig) ....... 1.1 
Water-bone (pig) ....... 30 30 
Muscle-bone (pig) ....... - 26.8 


Table 5: Specific Heat of Pig Fat, Muscle, and Bone 


Specific Heat 
Number of in Standard 
Tissue Samples Cal./Gm./°C. Deviation 
Subcutaneous 
6 0.621 + 0.015 
Skeletal 
muscle ...... 6 0.750 + 0.017 
Cortical bone .. 6 0.323 + 0.025 
Cancellous 
3 0.504 0.015 
Bone marrow .. 4 0.655 + 0.008 


) 

| | 


Table 6: Thermal Conductivity 
of Pig Fat, Muscle, and Bone 


Thermal Conductivity 
Number 


o 
__Tisoue Samples _Cm.* x See. x °C. 
Subcutaneous fat ..... 2 0.0005 
0.00055 
Skeletal muscle ...... 2 0.0012 
0.00124 


Finally, the thermal conductivity of 
the various was studied. The 
results table 6. It was 
found that the thermal conductivity of 
bone is approximately three times greater 
than that of muscle. These differences 
in the thermal conductivity would tend 
to minimize the expected temperature 
rise in the bone. The thermal 
conductivity of fat would make the 
rise of temperature resulting from the 
ultrasonic absorption more pronounced. 


tissues 


are shown in 


low 


In summary, these experiments showed, 
as expected from the literature, that 
bone absorbs much more ultrasound than 
the overlying soft tissues; however, the 
expected selective rise of temperature at 
bone would be minimized as a result of 
the reflection which occurred at the 
bone-muscle interface. This 
the amount of ultrasonic energy pene- 
trating the bone, and adds to the amount 
of ultrasonic energy absorbed in the soft 
tissues in front of the bone. At the same 
time the higher conductivity of the bone 
tends to dissipate the heat developed in 
the bone more rapidly than in the soft 
tissue surrounding the bone. On the 
other hand, the specific heat of bone is 
lower than that of subcutaneous tissues 
and tend to facilitate rise of 
temperature in the bone resulting from 
the ultrasonic energy. 
Whether or not other factors are involved 
in preventing the selective rise of 
temperature in the bone remains to be 
investigated. 


dex reases 


would 


absorption of 


The suggestion of a selective rise of 
temperature in the subcutaneous fat. 
which found in the temperature 
distribution studies in tissues exposed to 
ultrasound, would at least partially be 
explained on the basis of the unusually 
high absorption in our specimen in this 


was 
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type of tissue, and also by the fact that 
the specific heat of fat is slightly lower 
than that of muscle, and that its thermal 
conductivity is approximately half that 
of muscle. 


Experimental Change of the 
Heating Pattern Produced by Ultrasound 


Since it was found that a temperature 
peak occurred in the superficial tissue 
layers where therapeutically it might 
be least desirable, it seemed worthwhile 
to study the peak location and the 
possibility of altering it in a human being 
treated with ultrasound. 

In the previous experiments the whole 
specimen was brought into temperature 
equilibrium with the surrounding water 
bath before the exposure to ultrasound. 
Thus, there was no temperature gradient, 
a situation exactly opposite to therapeutic 
conditions where a marked temperature 
gradient exists in the thigh from the skin 
to the bone. This temperature gradient 
measured in two volunteers, and 
is demonstrated in figure 9. We tried 
to duplicate this temperature gradient 
experimentally in the following manner: 
First, the specimen was warmed to a 
temperature of 37C. and kept at 
this temperature while cooler (27 C.) 
degassed water was put into the aquarium 
as a coupling medium. The temperature 
gradient produced closely resembled that 
measured in a human thigh (fig. 10). 
Then ultrasound (10 watts total output) 
was applied to the specimen and the 
temperature distribution was measured, 
after 30 seconds, with six thermocouple 
probes spaced 0.5 cm. apart inserted 
along the central axis of the beam. It 
was found that the temperature peak 
under these conditions located 
deeper than 2.5 cm. from the skin. 
However, if the same specimen were 
exposed to ultrasound with the specimen 
and water bath in temperature equilib- 
rium before the exposure to ultrasound, 
the temperature peak was found very 
close to the surface (fig. 10). 

In conclusion, it can be assumed from 
these experiments that the highest tem- 
perature obtained in a human thigh 
exposed to ultrasound under therapeutic 
conditions is found deeper inside the 
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tissues than in our specimens. It also 
can be assumed that the cooler the 
surface of the applicator or the coupling 
medium, the deeper inside the tissues the 
temperature peak will be found. The 
explanation for this is that the original 
temperature gradient in the living speci- 
men is superimposed on that created by 
the ultrasound. As a matter of fact, if 
the temperature gradient produced by 
ultrasound is added to the temperature 
gradient present in the specimen before 
ultrasonic exposure, a curve is obtained 
which is almost identical to the experi- 
mentally determined curve; that is, ex- 
posing the specimen with the artificially 
created temperature gradient to ultra- 
sound (fig. 10). Naturally other physio- 
logic factors, such as alterations of the 
blood flow resulting from the exposure 
to ultrasound, will also influence the 
final temperature distribution in a human 
limb treated with ultrasound. 


Summary and Conclusions 


No selective rise of temperature was 
found in the bone of a pig thigh specimen 
exposed to ultrasound. The absence of 
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the selective rise of temperature in the 
bone was surprising because it occurred 
in spite of a greater attenuation of 
ultrasonic energy in bone than in the 
overlying soft tissues, and in spite of the 
comparatively low specific heat of the 
bone. This unexpected result could be 
explained partially on the basis that a 
large share of the ultrasonic energy was 
reflected at the surface of the bone, and 
thus decreased the amount of energy 
penetrating the bone, and increased at 
the same time the amount of ultrasonic 
energy converted into heat in the over- 
lying soft tissue structures. This finding 
also was perhaps partially explained as 
a result of the comparatively high 
thermal conductivity of bone. 

A suggestive selective rise of tempera- 
ture in subcutaneous fat was partially 
explained on the basis of a higher ab- 
sorption of ultrasonic energy in fat than 
in the underlying muscle. However, this 
finding seems to be specific for our type 
of specimen, and generalization is not 
warranted, since lower absorption values 
for subcutaneous fat were reported in 
the literature. A slight selective rise of 
temperature in subcutaneous fat might 
also be explained by the fact that the 
specific heat of subcutaneous fat is 
slightly lower than that of the underlying 
muscle, and that its thermal conductivity 
is approximately half that of muscle. 

Finally, the highest peak of the tem- 
perature distribution was found in the 
superficial layers of the tissues exposed 
to ultrasound. The location of this peak 
of temperature was also influenced by 
the original temperature gradient within 
the specimen. When this gradient re- 
sembled that found in the thighs of 
human volunteers, the peak of the tem- 
perature distribution after ultrasonic 
exposure was found in the deeper layers 
of the tissues. This experiment suggests 
that the temperature peak can be trans- 
ferred into deeper portions of the treated 
part if the applicator surface or the 
surrounding coupling medium is cooled 
during ultrasonic application. 


References 


1. Schwan, H. P., and Carstensen, E. L.: 
Advantages and Limitations of Ultra- 


3 
‘ 
15 
} 
| 
“7 
Seer men one 
| 
| 
| 
| 


10. 


sonics in Medicine 149: 121 
(May 10) 1952 

Herrick, J. F.: Temperatures Produced 
in Tissues by Ultrasound: Experimental 


J.AM.A. 


Study Using Various Techniques. J. 
Acoust. Soc. America 25:12 (Jan.) 
1953. 

Wakim, K. G.: Ultrasonic Energy as 


Applied to Medicine. Am. J. Phys. Med. 
32:32 (Feb.) 1953. 

Lehmann, J. F.: Biophysical Basis of 
Biologic Ultrasonic Reactions with Special 
Reference to Ultrasonic Therapy. Arch. 
Phys. Med. 34:139 (Mar.) 1953. 
Lehmann, J. F.; Erickson, D. J.; Martin, 
G. M., and Krusen, F. H.: Comparison 
of Ultrasonic and Microwave Diathermy 
in Physical Treatment of Periarthritis of 
Shoulder. Arch. Phys. Med. 35:627 
(Oct.) 1954. 

Fry, W. J.: Action of Ultrasound on 
Nerve Tissue: A Review. J. Acoust. Soc. 
America 25:1 (Jan.) 1953. 

Lehmann, J. F., and Herrick, J. F.: 
Biologic Reactions to Cavitation, A Con- 
sideration for Ultrasonic Therapy. Arch. 
Phys. Med. 34:86 (Feb.) 1953. 

Gersten, J. W.: Thermal and Non- 
Thermal Changes in Isometric Tension, 
Contractile Protein, and Injury Potential, 
Produced in Frog Muscle by Ultrasonic 
Energy. Arch. Phys. Med. 34:675 (Nov.) 
1953. 

Lota, M. J., and Darling, R. C.: Changes 
in Permeability of Red Blood Cell Mem- 
brane in a Homogeneous Ultrasonic Field. 
Arch. Phys. Med. 36:282 (May) 1955. 
Theismann, H., and Pfander, F.: Uber 
die Durchlassigkeit des Knochens fiir 
Ultraschall. Strahlentherapie 80:607, 
1949. 

Dussik, K., and Fritch, D. J.: Energy 
Distribution Measurements as a Basis for 
Use of Ultrasonics in Arthritis and 
Multiple Sclerosis, in Scientific Proceed- 
ings of the Third Annual Conference on 
Ultrasonic Therapy, Washington, D. C., 
Sept. 4, 1954, p. 43. 

Goldman, D., and Heuter, T.: Tabular 
Data of Velocity and Absorption of High 
Frequency Sound in Mammalian Tissue. 
J. Acoust. Soc. America 28:35 (Jan.) 
1956. 

Dussik, K., and Fritch, D. J.: Progress 
Report: Determination of Sound Atten- 
uation and Sound Velocity in Structures 
Constituting the Joints and of the Ultra- 
sonic Field Distribution within the Joints 
on Living Tissues and Anatomical Prepa- 
rations, Both in Normal and Pathological 
Conditions. Dept. of Health, Education, 
and Welfare, National Institute of Arth- 
ritis and Metabolic Diseases, Boston, 
Sept. 15, 1956. 

Horvath, J.: Experimentelle Untersuch- 
ungen iiber die Verteilung der Ultra- 
schallenergie in menschlichen Gewebe. 


ARCHIVES of PHYSICAL MEDICINE & REHABILITATION 


16. 


June, 1958 


Arztl. Forsch. 1:357 (Dec.) 1947. 
Nelson, P. A.; Herrick, J. F., and Krusen, 
F. H.: Temperatures Produced in Bone 
Marrow, Bone and Adjacent Tissues by 
Ultrasonic Diathermy. Arch. Phys. Med. 
31:687 (Nov.) 1950. 

Hueter, T., and Bolt, R.: Ultrasonic 
Method for Outlining Cerebral Ven- 
tricles. J. Acoust. Soc. America 23: 160 
(Mar.) 1951. 
Bender, L. F.; 
Krusen, F. H.: 
in Bone by Various Methods 
Ultrasonic Therapy. Arch. Phys. 
34:424 (July) 1953. 

Rosenberger, H.: Uber den Wirkungs- 
mechanismus der Ultraschallbehandlung, 
insbesondere bei Ischias und Neuralgien. 
Chirurg 21:404 (July) 1950. 


Herrick, J. F., and 
Temperatures Produced 
Used in 
Med. 


Patzold, J., and Born, H.: Behandlung 
biologischer Gewebe mit gebiindeltem 
Ultraschall. Strahlentherapie 76:486, 


1947. 

Tepperberg, I., and Marjey, E. J.: Ultra- 
sound Therapy of Painful Post-Operative 
Neurofibromas. Am. J. Phys. Med. 32:27 
(Feb.) 1953. 

Rubin, D., and Kuitert, J. H.: Use of 
Ultrasonic Vibration in Treatment of 
Pain Arising from Phantom Limbs, Scars, 
and Neuromas: Preliminary Report. 
Arch. Phys. Med. 36:445 (July) 1955. 
Janes, J. M.; Dahlin, D. C.; Herrick, 
J. F., and Higgins, G. M.: Effect of 
Ultrasonic Energy on Osteogenic Sarco- 
ma: An Experimental Study. Arch 
Phys. Med. 38:148 (Mar.) 1957. 
Woeber, K.: Combined X-ray and Ultra- 
sound Treatment for Dermatological Con- 
ditions, in Scientific Proceedings of Third 
Annual Conference on Ultrasonic Ther- 
apy, Washington, D. C., Sept. 4, 1954, 
p. 98. 

Lehmann, J. F., and Krusen, F. H.: 
Biophysical Effects of Ultrasonic Energy 
on Carcinoma and Their Possible Signi- 
ficance. Arch. Phys. Med. 36:452 (July) 
1955. 

Moritz, A. R., and Henriques, F. C., Jr.: 
Studies of Thermal Injury: II. Relative 
Importance of Time and Surface Tem- 
perature in Causation of Cutaneous 


Burns. Am. J. Path. 23:695 (Sept.) 
1947. 
Ludwig, G.: Velocity of Sound through 


Tissues and- Aceustic - Impedance of Tis- 
sues. J. Acoust. Soc. America 22:862, 
1950. 

Lipkin, M., and Hardy, J. D.: Measure- 
ment of Some Thermal Properties of 
Human Tissues. J. Appl. Physiol. 7:212 
(Sept.) 1954. 

Balakirew, P.: Die spezifische Warme 
des Fettgewebes der Tiere und des 
Menschen. Arch. f. d. ges. Physiol. 
230:803, 1932. 


356 
2. 
3, 
17. 
5. 
18. 
| 
20. 
| 
8. 
9. 22. 4 
= 
23. 
11. 
24. 
12. 
‘ 
13. 
26. 
27. 
28. 
14. 


Effects of Breathing Exercises 
on Pulmonary Emphysema 


J. B. Redford, M.D. 
Rochester, Minn. 


@ According to studies done to date, breathing exer- 
cises seem to have little objective value in emphysema 
but their subjective value should not be dismissed 
lightly. No laboratory methods are yet devised for 
measuring all factors that may be improved by these 
exercises. The main stress should be on the importance 
of living within the physical bounds imposed by the 
disease and the use of these exercises in recovery from 
dyspnea when these bounds are exceeded. 


Breathing exercises are often used for 
treatment of pulmonary emphysema and 
many reports have appeared concerning 
their benefits.° However, there have 
been very few objective studies of their 
value using laboratory methods. Evidence 
is accumulating that these exercises alter 
nothing that can be measured in the 
laboratory. The purpose of this paper 
is to discuss the pathologic physiology of 
emphysema and then to consider the 
possible effects of breathing exercises on 
the disease by comparing five such 
laboratory studies. 

Hypertrophic pulmonary emphysema is 
defined as a disease process of the lungs 
marked by diffuse bronchial obstruction, 
by changes in alveolar walls producing 
enlarged air sacs, by diffuse changes in 
the interstitial lung tissue, and by nar- 
rowing and thickening in the walls of 
the pulmonary blood vessels with a de- 
crease in the capillary bed. The diffuse 
changes in the interstitial tissue consist 
largely of loss of elastic tissue so that 
the contractile force needed to deflate 
the lungs is lost. This describes the 
essential pathologic anatomy of pulmo- 
nary emphysema. 


Etiological Factors 


Infection. Chronic pulmonary infec- 
tion produces fibrosis and destruction of 
lung and causes loss of lung elasticity, 
bronchial obstruction, and cough. 

Bronchial Obstruction. Bronchial ob- 
struction is produced by bronchospasm, 
increased bronchial secretions, bronchial 
infection, and alteration in the normal 
dynamics of air flow. It probably re- 
flexly causes vascular spasm and _ so 
reduces blood supply to the lungs. 


Cough. ‘The abnormality of dynamics 
of air flow produced by increased intra- 
thoracic pressure in the cough of chronic 
lung disorders contributes to alveolar 
distension and air trapping.® 

Hypoxia. The bronchiolar and pul- 
monary arteries are often obstructed in 
emphysema. Because of poor blood supply 
and low oxygen saturation of the blood, 
oxygen starvation of the pulmonary tis- 
sues and other tissues — such as nervous 
and muscle tissue -— contributes to de- 
terioration in these patients. 


Pathologic Physiology 


Ventilatory Aspects. The striking 
change in the lung volumes in the emphy- 
sematous patient is the increase in the 
functional residual capacity and the 
residual volume with a reduction in all 
other volumes that make up the vital 
capacity of the lung (fig. 1). Normally 
expiration depends almost entirely on the 
elastic recoil of the lung. As this prop- 
erty is lost air tends to remain in the 
alveoli and produce these volume changes. 

Reduction in the velocity of expiratory 
outflow is another characteristic of em- 
physema. This change is particularly 
noted in the maximum breathing capa- 
city, where the amount of air moved in 
and out of the lung per minute is greatly 
reduced. 

A third typical feature is the reduction 
of mixing efficiency; gas exchange is 
much better in some parts of the lung 
than in others. The mechanisms pro- 
ducing these changes were very clearly 
explained by some extensive studies of 
intrathoracic and intrapulmonary pres- 
sure relationships by Fry and his co- 
workers.* 

When the kinetic forces involved in 
ventilation of the lung are considered, 
paper received the 1957 Annual Essay 
Award of the American Congress of Physical 
Medicine and Rehabilitation. 

Fellow in Physical Medicine, Mayo Foundation, 
on assignment from the Office of Vocational Reha- 


bilitation, United States Department of Health, 
Education and Welfare. 
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the intrathoracic pressure (Pt) in a 
dynamic state of the lung is equal to the 
algebraic sum of the pressure (P/) caused 
by the retractive force of the lung and the 
pressure difference between the alveoli 
and oral cavity which is required to 
produce gas flow along the bronchial 
tree (Pp). This can be expressed 
mathematically as: 


Pt — Pl + Pp 


Figure 2 demonstrates how these pres- 
sures act in respiration. In emphysema 
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Pl becomes small and Pp increases during 
expiration to overcome the increased 
resistance to air flow. The intrathoracic 
pressure, therefore, becomes positive 
much earlier in the expiratory cycle and 
tends to collapse the bronchiole. In other 
words, in emphysema where the retrac- 
tive force of the lung (Pl) is exceeded by 
the pressure drop (Pp) needed to pro- 
duce flow from the alveolus to the 
cartilage-supported bronchi, a net pres- 
sure which produces attenuation of the 
bronchiole develops and thus slows ex- 
piratory air flow. 
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Fig. 1 — Diagram to illustrate relative size of lung volumes. 
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Fig. 2 — The dynamics of air flow in the vicinity of an alveolus illustrated in a model (after Fry et al’). On 
inspiration Pp is negative; on expiration Pp is positive (with respect to the atmosphere). P/ is negative and 
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Increased resistance to air flow is also 
caused by unequal ventilation of various 
portions of the lung due to unequal loss 
of elasticity; less elastic portions fill 
earlier in the inspiratory cycle than do 
well-preserved ones. Therefore, at a 
given time there is more rapid air flow 
in some than in others and a reduced 
mixing efficiency occurs. Bronchospasm 
and obstruction of bronchioles by secre- 
tions also cause increased resistance. 

In normal subjects, to produce a given 
flow of air more pressure is required when 
the lungs are less inflated, that is, at 
lung volumes near residual volume. 
Hence, in emphysema, to overcome the 
slowing of respiratory flow, greater lung 
inflation is needed and attempts to in- 
crease ventilation by increased inspiratory 
efforts are made by all these patients. 

When considered in the light of these 
studies, the problem of pulmonary em- 
physema is not primarily to increase the 
vital capacity but to alter the pulmonary 
dynamics so that, although this diminished 
flow rate may not be changed, optimum 


flow can be produced with minimum 
effort. 


Gas Exchange. Circulation and diffu- 
sion problems in emphysema at the 
alveolocapillary level have been exten- 
sively studied. As it would be hard 
to argue that the pathologic changes 
at this level can be altered by 
breathing exercises, detailed discussion 
of pathologic physiology here seems 
unnecessary. 

Mechanical Aspects. Wade® and 
Campbell’ '! have extensively studied 
the mechanical action of the muscles of 
respiration. 

The following discussion is largely de- 
rived from their observations. 

During quiet respiration muscle action 
produces inspiration; elastic recoil pro- 
duces expiration. The diaphragm is the 
most important muscle of inspiration; 
three quarters of the vital capacity is due 
to its action and only one quarter is due 
to chest wall movement. Although the 
resting position of the diaphragm is 
higher in the chest when a person is 
supine than it is when he is erect, its 
total range of movement is approximately 
the same in both these positions. 
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In emphysema, as the elasticity of the 
lung is lost, the diaphragm appears to 
flatten and lose its normal excursion. 
However, careful studies have shown 
that this is due to increased vertical 
movement and expansion of the chest 
giving a false fluoroscopic impression.*: 
Thus there is close coordination between 
chest wall and diaphragmatic muscle 
action; one does not change without a 
corresponding change in the other. 

There is no evidence that the dia- 
phragm is under selective voluntary 
control. The extent of its movement 
seems determined only by the depth of 
respiration, 

Wade® reports that when patients and 
physical therapists tried to separate 
“chest” from “diaphragmatic” breathing, 
the movement of the diaphragm did not 
change. The breathing pattern that ap- 
pears in emphysema is not due to a 
change in diaphragmatic movement, but 
to flexion and extension of the dorsal 
spinal column with perhaps some assist- 
ance from the accessory muscles of 
respiration. 

The smooth coordinated movement of 
the respiratory muscles is often lost in 
emphysema. For example, a “jump back” 
motion of the diaphragm on both in- 
spiration and expiration is sometimes 
seen on fluoroscopy.’* As the smooth 
normal expiratory flow of air becomes dis- 
turbed, incoordinate movements appear. 

Normal subjects can attain very high 
ventilatory rates without using the sterno- 
mastoid muscles and do not seem to use 
them even on very deep breaths. The 
excessive use of the sternomastoids in 
emphysema is a common observation. 
It appears that they become important 
only when the respiratory level is 
elevated, so that ordinary inspiratory 
muscles are operating at a much reduced 
mechanical advantage.!* 

The abdominal muscles are the only 
indisputable muscles of expiration. How- 
ever, in a resting state, even with the 
body in an erect posture, there is 
normally little activity in them. A 
ventilatory rate of over 40 liters per 
minute must be reached before action in 
them appears and then it appears toward 
the end of expiration, not at the be- 
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ginning as one might expect if they were 
under control of the expiratory center. 
Furthermore, they appear to play little 
part in natural expiration even when 
pulmonary ventilation is increased up to 
100 liters per minute. Even under these 
circumstances the intra-abdominal pres- 
sure remains remarkably stable. If they 
aided expiration by helping force up 
the diaphragm, a large rise in intra- 
abdominal pressure would be expected.!° 

Untutored patients with emphysema 
do not tend to use their abdominal mus- 
cles for expiration. The pattern of the 
disease is one of increasing and changing 
inspiratory action. Some patients, how- 
ever, do tend to have abdomina! muscle 
contraction at the end of inspiration and 
ineffective muscle actions may appear. 

In summary, the disturbances in mus- 
cular action in emphysema consist of 
fatiguing, inefficient and incoordinated 
activity as the muscles try to work 
harder to make up for the loss of lung 
elasticity. As diaphragm and chest wall 
motions are closely coordinated, it ap- 
pears very unlikely that due to muscular 
action alone part of the lung is ineffi- 
ciently ventilated, for example, the lung 
Inefficient ventilation of 
part is primarily due to obstruction of 
expiratory flow. 


bases. any 


The nerv- 
ous control of respiration is now generally 
believed to be 


Neurogenic Considerations. 


due to an_ intrinsic 
periodic rhythm generated within the 
medulla, not directly controlled by 
reflex excitation (the Hering-Breuer re- 
flex) but influenced by the well-known 
chemical stimuli, and little-known reflex 
and cortical influences. 

The chief complaint of the patient 
with emphysema is dyspnea, a subjective 
phenomenon that cannot be measured 
exactly. Therefore, it should be in dis- 
turbed neural mechanisms that an ex- 
planation for this disagreeable sensation 
might be sought, but very little is known 
about the production of dyspnea. One 
possibility is that, at a certain point 
of stimulation of receptors in muscles 
(chemoreceptors found in skeletal muscle 
might explain this'®), impulses are re- 
layed to a higher center to produce the 
perception of breathing discomfort.'® The 
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emphysema patient with increased ac- 
tivity of inspiratory muscles may reach 
this point of overstimulation of muscle 
receptors earlier than normal and so be- 
come dyspneic primarily from this cause. 
When breathing reserve reaches 60 to 
70 per cent of maximum breathing 
capacity, dyspnea generally occurs. How- 
ever, absence of dyspnea has been de- 
scribed in patients whose reserve was 
only 40 to 50 per cent of their maximum 
breathing capacity. This suggests either 
a blunting of sensation in these patients, 
possibly due to acute anoxia of the 
central nervous system, or a psychologic 
adaptation to this uncomfortable state.® 
From the “visceral brain” in the limbric 
region of the cortex, where the interplay 
of emotions and the vegetative functions 
probably take place, there are many in- 
terconnecting pathways to the respiratory 
center in the medulla. Neurophysiology 
is not far enough advanced to tell 
whether any disturbances might occur 
here in emphysema, At present we can 
only note that emotional influences play 
a large part in the degree of respiratory 
distress in emphysematous patients. 


Five Studies of Emphysema 


A summary of the methods used in 
five studies which evaluated the effects 
of breathing exercises is presented in 
table 1. A reference to figure | will ex- 
plain the meaning of various terms used 
in reference to rest measurements. AIl- 
though none gave detailed explanations 
of the exercises used, it can probably be 
safely assumed that they were basically 
similar to those originally proposed by 
the Asthma Research Council.'* Here 
the patient is taught to correct the inco- 
ordination in his breathing, to make ex- 
piration active by contracting the ab- 
dominal muscles, and to relax excessive 
motion of the upper thorax and shoulder 
girdle. In all studies except those of 
McNeill and MacKenzie, it was explicitly 
stated that maximum benefit from all 
other forms of emphysema therapy was 
obtained before exercises were started. 
Any differences in patient selection and 
methods can be noted in the table. 

Results and conclusions of the studies 


of Becklake and co-workers, Sinclair, and 
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McNeill and 
table 2. 
Becklake and her group'’ compared 
their results from week to week by graphs 
of individual patients and noted a great 
fluctuation in the measurement of ven- 
tilatory function. The electric stimula- 
tions caused no observable improvement 
over the breathing exercises alone. How- 
ever, in spite of lack of objective improve- 
ment, all but two were subjectively 
improved after exercise treatment. 


MacKenzie are noted in 


These patients were perhaps more 
handicapped than those in the other 
studies. Twelve patients had elevated 
hemoglobin and hematocrits; seven 
showed right ventricular enlargement on 
electrocardiography; six had had previ- 
ous congestive heart failure, and all de- 
saturated their blood oxygen on effort. 
However, any patients developing infec- 
tion or any evidence of cardiac failure 
during the exercise period were im- 
mediately excluded from the series. 

Sinclair’? discovered, as did Becklake, 
that the exercises gave very good sub- 
jective benefit but little valuab!e objec- 
tive benefit. However, five patients 
showed definite objective improvement 
after treatment. There was no clue as 
to a common factor to account for 
improvement; all subjects were of widely 
different ages; there was nothing special 
about etiology, onset or severity of 
symptoms. 

Diaphragmatic movement apparently 
increased from 2.7 to 5.8 cm., and move- 
ment which had been jerky before 
treatment became smooth. However, as 
explained previously, this was due to 
decreased vertical motion of the thorax. 
This motion was remarkably reduced 
after exercise treatment. When allow- 
ance was made for this decreased thorax 
elevation, diaphragmatic excursion was 
found to average 2.7 cm. per 1,000 ml. 
of vital capacity. This is very similar to 
the 2.6 cm. per 1,000 ml. of vital capacity 
in 10 normal patients examined by 
Wade.® 

None of Sinclair’s patients had been in 
cardiac failure nor had any other disease 
contributed to their disability. Thus 
perhaps they were better patients for 
study than Becklake’s or Miller’s. 
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Only about two thirds of McNeill and 
MacKenzie’s'® series of patients had 
emphysema. However, the measurement 
of the expiratory flow rate (E.F.R.) was 
not included in the other series, yet it is 
probably an excellent simple index of 
disturbed expiratory function. It is 
argued that bronchospasm is increased 
in the sustained effort for measurement 
of maximum breathing capacity and so 
the single expiration of the E.F.R. 
measurement is a better index of actual 
lung pathology. As shown in the table 
there is little evidence that E.F.R. is 
improved by exercises. 

The results of Miller’s*® study (table 
3) were quite a contrast to those of the 
previous three. He felt that his study 
demonstrated that the exercises give un- 
questionable objective benefit. 

These patients were on the average 
somewhat younger than Becklake’s; five 
had hematocrits over 50 per cent, and 
less than half desaturated their blood 
oxygen on exercise. Thus their emphy- 
sema does not appear to have reached 
such an irreversible stage. 

A major criticism of their study is 
that the patients were not rechecked 
frequently as in the other studies, but 
only at the beginning and end of a 6- to 
8-week period. Other worsening or im- 
proving factors may have occurred during 
this time. As explained elsewhere, his 
observation of increased diaphragmatic 
excursion is probably only an illusion. 

Campbell and Friend'* concluded that 
the exercises did not alter significantly 
the total capacity of the lungs, or its 
subdivisions, the method of mixing in- 
spired air in the lungs, or the maximum 
breathing capacity. Their study is not 
included in table 2, as numbers of 
patients improved or unimproved were 
not specified. 

To study the “immediate action” of 
the exercises they made electromyographic 
and spirometric recordings with exercise 
type breathing and then with natural 
breathing, observations that were lacking 
in other studies. The immediate effects 
of the breathing exercises were as follows: 


1. Decreased rate and increased depth 
of breathing. 


be 
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Table 2: Results and Conclusions of Three Studies 


Study Improved 


Deteriorated 


No Change Conclusions 


2 probably 


Becklake et al 
2 possibly 


Sinelair 7 markedly 
7 moderately 


11 (subjects) 
3 (controls) 
(ultraviolet light) 


Exercises are of no 


3 8 
objective value. 


Tests varied toward 
improvement but too 
small to be signifi- 
cant physiologically 
or statistically. 


Little evidence of 
value. E.F.R. is not 
improved. 


Table 3: Results of Miller’s Study 


Measurement 


After Exercise 


Ventilatory response (Liters/sq. M./min.) 


Maximum expiratory pressure 


Vital capacity 


vital CapMcity 


Maximum breathing capacity 
Blood oxygen saturation (13 patients) 


Plasma carbon dioxide tension (13 patients) ......... 


Plasma pH 
Postexercise dyspnea 


Diaphragmatic excursion 


Unchanged (average) 
Increased slightly (worst 7 of group) 


23% improvement 


= 26.7% improvement 


improvement 


Slight rise 


No change 
Fell from 92 to 70 seconds 


Average increase of 3 cm. 


Increase in effective tidal volume 
with increase in effective minute 
volume. 

Mixing efficiency and functional 
residual capacity (poorly ventilated 
space) unaltered. 

A lowered respiratory level with 
decreased chest inflation. 
Prolongation in expiration. 
Increased activity in the abdominal 
muscles, particularly the external 
obliques; little reduction in activity 
in the sternomastoids. 

When trained patients were forced to 
hyperventilate by rebreathing expired air 
from a spirometer, they all stopped using 
their abdominal muscles. However, some 
made breathless by exertion seemed to 
recover more rapidly using “exercise 
breathing” than by natural breathing. 

They concluded that the exercises were 
of some value but that changes noted 
were mostly those of slow deep breathing 
in an increasedly expiratory position, and 
during moderate exertion exercise-type 
breathing would not supply adequate 
ventilation. 


Conclusions 


These studies seem to have covered 
fairly adequately many of the physio- 


aspects of pulmonary emphysema. 
Perhaps some of the series should have 
been larger and the observations made 


over a longer period. Pulmonary func- 
tion information on untreated control 
patients during the periods studied would 
have been enlightening, particularly in 
the study of Miller. 

The following conclusions seem to be 
justified in the light of these studies, 

Permanent changes in lung volumes, 
expiratory flow rate or mixing efficiency 
can not be produced by breathing ex- 
ercises. The loss of lung elasticity is 
permanent and cannot be reversed by 
attempting changes in the externally 
applied mechanical forces. Miller?° and 
Barach? suggest that this conclusion is 
incorrect. However, a brief consideration 
of the pathologic physiology and the 
findings in four studies that were better 
controlled and analyzed than Miller’s 
will support this observation. 

There is undoubtedly temporary im- 
provement in the efficiency of ventilation 
when these exercises are practiced be- 
cause in slow breathing the compliance of 
the lungs is greater than in fast breathing. 
The effective minute volume is increased. 
Furthermore, an expiration produced by 
active contraction of the abdominal mus- 
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cles lowers the end expiratory level of 
the lungs more than normal. This in- 
creases the rate of mixing of inspired air 
in the lungs as shown by experiments in 
normal persons.*! 

If this altered pattern of breathing, 
with expiration as_ the phase 
instead of inspiration, could become 
involuntary, then perhaps permanent 
benefits in pulmonary ventilation would 
occur. None of these authors has sug- 
gested that this could happen, although 
some advocates of the exercises claim to 
observed this type of breathing 
even when the subject was sleeping. 
Because of the involuntary nature of 
respiration, especially during increased 
exercise, it seems very difficult to believe 
that this can occur. Nevertheless, this 
type of unnatural respiration seems par- 
ticularly suitable to recover from the 
effects of overexertion, and many patients 
remark that this is the chief benefit that 
they have observed. It may be that, in 
the immediate postexercise period, oxygen 
consumption and carbon dioxide ex- 
cretion studies would show the value of 
Miller’s*” studies would seem 
to confirm these observations. 

It is in the decreased amount of 
mechanical work required for breathing 
that patients probably derive their 
greatest benefit from the exercises. The 
work of raising the thoracic cage by 
extension of the spine is much diminished 
and work efficiency increases as move- 
ments are better coordinated. However, 
it should be emphasized that total dia- 
phragmatic excursion very likely does 
not increase, and that the raising of 
intra-abdominal pressure by contraction 
of the abdominal muscles is so slight that 
expiratory flow rate is probably improved 
very little, especially if the bronchiole 
closing raised 
pressure is considered. 


active 


have 


exercises. 


action of intrathoracic 


The most striking aspect of breathing 


exercises is that subjective improvements 


greatly exceed the 
any measurable pulmonary function. 
Becklake and co-workers'® dismiss this as 
mainly psychologic benefit in persons 
with a hopeless disease who find doctors 
and physical therapists sincerely inter- 
ested in their plight. Undoubtedly this 


improvement in 
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is an important factor but it hardly 
seems to be a complete explanation. The 
decrease in unprofitable muscular activ- 
ity possibly reduces the afferent impulses 
leading to dyspnea. If some emphysema- 
tous patients are not as aware of dyspnea 
as some persons, as has been observed, 
then it would not take a very startling 
reduction in muscular effort to make 
them feel better. 


Summary 


Although breathing exercises, accord- 
ing to studies done to date, seem to have 
little objective value in emphysema, their 
subjective value should not be lightly 
dismissed. No laboratory methods are 
yet devised for measuring all factors 
that may be improved by these exercises. 
However, patients should not be given 
faulty illusions about “diaphragmatic 
breathing” or about better ventilating 
the lower part of the chest by exercise; 
neither should it be suggested that these 
exercises are going to become “natural” 
and change the irreversible pulmonary 
The main stress should be 
on the importance of living within the 
physical bounds imposed by the disease 
and the use of these exercises in recovery 
from dyspnea when these bounds are 


exceeded. 


pathology. 
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Ambulation Problems in Hemiplegia 


Edward J. Lorenze, M.D. 


Anthony J. DeRosa, B.S., M.A. 


and 


Elvera L. Keenan, R.N., B.S. 


@ This is a report on 200 cases of hemiplegia resulting 
from a variety of etiological factors including trauma, 
cerebral vascular accident including hemorrhage and 
thrombosis, cerebral embolus and others, which were 
admitted to the rehabilitation service of The Burke 
Foundation. A specific analysis of the a. social, 
psychological and vocational status of these patients is 
included as well as the results of rehabilitation treat- 
ment. In particular, the paper analyzes those patients 
who failed to achieve independent ambulation; achieved 
only partial independence in ambulation, or who re- 
quired a prolonged period of treatment before a satis- 
factory degree of ambulation was achieved. Ordinary 
problems of a general medical nature, associated am- 
putation, fracture or arthritis and paralytic muscular 
factors are evaluated. However, primary stress is not 
placed upon these but rather on problems of cerebellar 
system involvement, ataxia, apraxia, perceptual prob- 
lems. The specific problems of muscular weakness and 
spasticity are outlined. 

This study was carried out to deter- 
mine the causes of failure in independent 
ambulation in a group of hemiplegic 
patients. Since the return of this function 
occurs in such a high percentage of 
patients who do not succumb during the 
acute phase of the illness, overcoming the 
particular and specific mechanisms for 
failure among the others becomes a 
major objective. We were particularly 
interested in determining whether factors 
other than clear-cut defects in neuro- 
muscular function resulting from paresis 
or spasticity played an important part. 

Since they have been mentioned as 
possible factors, we considered conscious 
sensory defects, particularly in position 
sense, cerebellar involvement with ataxic 
elements, visual perceptual defects, 
apraxia, and substitute technics for ad- 
vancing the paretic lower extremity, as 
they related to balance and righting re- 
flexes in those hemiplegics who failed to 
walk completely independently. 


Method 


We have reviewed 200 consecutive in- 
patients admitted to the rehabilitation 
service of The Burke Foundation with 
cerebral vascular accidents resulting in 
hemiplegia. No screening was performed 
prior to admission so that a high per- 
centage of patients with poor rehabilita- 
tion potential is included. Initial care 
in the acute phase was either in a 
general hospital or at home. Pertinent 
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factors in each case of failure in inde- 
pendent ambulation were evaluated to 
determine the reason for the failure. 
Cases were classified at time of dis- 
charge only in terms of ambulation as 
“success” (completely independent with 
or without cane or brace), “premature 
discharge” (insufficient time for recovery 
or therapy), “unfeasible for rehabili- 
tation” (general medical or mental 
condition unsatisfactory) , “deteriorated” 
(became acutely ill and therapy discon- 
tinued), or “failure.” The “failures” in 
terms of completely independent ambula- 
tion were classified as “true failures” if 
ambulation were safely limited to parallel 
bars even with maximum support by a 
* if patient required 
minimal assistance for support or balance 
outside of parallel bars, “observation” 
if patient required observation outside 
the parallel bars to provide occasional 
balance and _ support. 
“Assistance” and “observation” patients 
generally could be expected to walk 
satisfactorily about the ward or home 
with an attendant or relative and thus 
are failures only in the sense of our 
definition of terms, the condition actually 
having improved significantly. Many in 
“assistance” and “observation” patients 
also would be expected to continue to 
improve following discharge and _ ulti- 
mately arrive in our “success” group. 


therapist, ‘assistance’ 


assistance for 


Observations on 
Muscular Function and Balance 


Our experience would concur with 
Dinken':* that prolonged flaccidity is a 
poor prognostic sign, and also that some 
patients manifest an “unperception of 
disease,” which Babinski called anosog- 


Read at the Thirty-fifth Annual Session of 
the American Congress of Physical Medicine and 
Rehabilitation, Los Angeles, September 10, 1957. 
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nosia, in hemiplegics manifested by lack 
of true awareness of the paralysis or 
neglect of impressions from the involved 
side. Gerstmann® felt this to be a dis- 
turbance of “body image.” Apraxia is 
used to describe incoordination only if 
noted in the normal upper extremity and 
if motor power itself was satisfactory. 
Many patients initially demonstrated 
atonic flail limbs, marked lack of stand- 
ing and sitting balance and of righting 
reflexes to maintain or regain balance, 
and lack of awareness of the affected 
limbs, or anosognosia. Stages of recovery 
were characterized by improvement in 
these phenomena. Strength and aware- 
ness usually improved simultaneously, 
but in some instances anosognosia re- 
mained despite adequate strength, result- 
ing in incoordinated and _purposeless 
gross attempts at movement. This had 
to be differentiated from true apraxia, 
dyspraxia as a result of weakness or 
inadequate synergistic movement, cere- 
bellar involvement, or conscious sensory 
or intellectual deficits. Balance and 
righting reflexes generally improved, but 
frequently not completely, and were in- 
adequate if there was a minor break- 
down in muscular function or coordina- 
tion which triggered the loss of balance. 
Some patients never regained satisfactory 
balance control and required assistance 
or observation although all other factors 
were adequate for independent ambula- 
tion. We differentiated these balance 
problems seen in typical middle cerebral 
artery syndromes from those due to 
cerebellar syndromes, bilateral neuro- 
logical involvement, or out-right muscular 
weakness with inability to support the 
body. Most of our patients went through 
these phases and achieved independent 
ambulation. The failures were usually 
due to one of them. No particular 
substitute method for advancement of the 
paretic limb was found to be a cause of 
failure in itself, but some substitute meth- 
ods resulted in failure because they were 
unsatisfactorily executed. Many of the 
successes used these substitute technics. 


Initiation and Placement 


Some patients showed delay in ad- 
vancement of the hemiplegic leg at the 
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beginning of the swing phase because 
of spasticity of the gluteus maximus, 
catching the foot with talipes equinus, 
weakness of the hip and knee flexors, 
spasticity of the quadriceps, or break- 
down in the synergistic coordination of 
the normal movement with fairly good 
motor power, or of one of the substitute 
mechanisms described below.* 

Some patients showed difficulty in the 
foot placing mechanism due to weakness 
or spasticity after satisfactory swing 
through: 

a. The hemiplegic leg was advanced 
and held in hip flexion with the 
knee cither flexed or extended but 
prevented from reaching the ground. 

. The leg was advanced and cross 
adducted. 
The leg was flung forward in an 
incoordinated movement due to 
anosognosia, cerebellar ataxia, or 
apraxia. 


Advancement of 
Paretic Leg by Substitute Mechanisms 


These methods are noted in both 
successes and failures. They were only 
causes of failure when they were un- 
satisfactorily performed and they all 
offer advantages under certain circum- 
stances. It should be noted that any of 
these substitute methods of advancement 
will be impeded by factors which inter- 
fere with clearance of the leg. The 
paretic limb may be advanced freely or 
it may be dragged behind the patient. 

Circumduction. Advancement of the 
leg by circumduction may serve many 
purposes: (1) Overcome the interference 
with smooth swing through of the talipes 
equinus by lengthening the arc; (2) 
achieve stable placement of the supinated 
foot by forceful adduction of the leg and 
pronation of the foot against the ground; 
(3) if the knee is held in extension by an 
active or spastic quadriceps it may 
minimize the supination of the foot as a 
result of the climbing reflex which may 
occur with hip and knee flexion; (4) 
when externally rotated the sartorius and 
adductors contribute to hip flexion, a 
wide base is provided, and the transfer 
of weight transversely across the joint 
minimizes the tendency to buckling be- 


i 
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fore the weight is completely forward 
during the stance phase of the hemi- 
plegic leg; (5) when spasticity or con- 
tracture of the heel cord limit dorsiflexion 
of the ankle during the swing phase of 
the uninvolved leg, there is interference 
with the transfer of weight forward over 
the hemiplegic leg causing a short normal 
step and a sensation of tightness in the 
involved calf this restricting force is 
diminished when the leg and foot are in 
external rotation. 

Pelvic Trunk Movement. In 
order to maintain a position of extension 
or even recurvation of the hemiplegic 
knee during its stance phase for stability, 
the trunk may be flexed 
advance the center of gravity and then 
the good leg quickly advanced in a “peg 
leg” fashion; this minimizes the 
restraint to propulsion of the spastic heel 
cord. 


and 


forward to 


also 


Advancement of the hemiplegic leg 
can occur with lateral tilt of the trunk 
over the normal leg due to weight shift: 
lateral shift of the abdominals, gluteus 
medius, and quadratus lumborum to 
clear the hemiplegic leg; followed by 
posterior tilt of the trunk and anterior 
(upward) tilt of the pelvis by the ab- 
dominal the 
through. The presence of hip elevators 
on the involved leg aids this mechanism 
of advancement of the leg when hip 
flexors are weak. 

Weakness of the gluteus medius is 
manifested by either a gluteus medius 


muscles to swing limb 


limp if overcompensated or more com- 
monly by a positive Trendelenberg sign 


which, during walking, shortens the 
stance phase of the hemiplegic leg and 
causes a rapid “peg leg” advancement of 
the uninvolved leg. 

The hemiplegic leg may be dragged 
up to the advanced normal foot or even 
occasionally swung through by forward 
flexion of the trunk over the advancing 
normal leg, thus “pulling” the paretic 
limb behind. 

The paretic limb may be advanced by 
internal rotation of the normal hip, thus 
twisting the opposite half of the pelvis 
and paretic limb anteriorly up to or near 
the position of the uninvolved leg. 
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Results 


In the 200 cases studied, 116 (58 per 
cent) were in the “success” group, 52 
(26 per cent) were in the “failure” 
group, 7 (3.5 per cent) were discharged 
prematurely, 16 (8 percent) deteriorated, 
and 9 (4.5 per cent) were discharged as 
unfeasible for rehabilitation. The 52 
patients in the “failure” group fell into 
the following categories: 


True failure group. ..26 (50%) of failure group 


Assistance group. ....14 (26%) of failure group 


Observation group. ...12 (23%) of failure group 


Summary of Causes 


Evaluation of the 52 “failures” re- 
vealed the cause of failure in ambulation 
to be as follows: 


True Failure Group: 26 Cases 
Cause 
Muscular disability 


Cerebellar ataxia and bilateral 
logical involvement 


neuro- 


Unrecovered-balance problems 
Poor motivation 
Anosognosia 


Multiple complications 


Assistance Group: 14 Cases 
Cause 
Muscular disability (1 also had apraxia) 
Poor motivation 
independently) 


(actually could walk 


Apraxia and visual perceptual problem 
Unrecovered-balance problem 


Cerebellar ataxia (unilateral) 


12 Cases 
Cause 
Muscular disability 


Observation Group: 


Poor motivation (emotional problems) 


Mental deficits (1 had visual perceptual 
problem) 


Unrecovered-balance problem 
Poor vision (cataracts) 


General weakness and fatigability 


Total Failures: 52 Cases 
Cause 
Muscular disability 
spasticity) 


(paresis, atonicity, 


Muscular disability, apraxia, visual per- 
ceptual problem 

Poor motivation (2 in the “true failure” 
group) 

Unrecovered-balance problems 

Cerebellar (2 with bilateral involvement) 

Mental defects a isua erceptua 

Mental defects (1 had v 1 p ptual 
problem) 

Anosognosia 

Poor vision (cataracts) 

Multiple complications 


General weakness and fatigability 


Y 
No. 
18 
1 
9 
1 
1 
No. 
32 
1 
6 
4 
3 
1 
1 
1 
l 
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Comments 

The following factors were evaluated 
in each case to determine their causative 
role if any: 

1. Mental disease other than organic 
deterioration, incontinence, general weak- 
ness and fatigability, and cardiac disease 
occurred most frequently in the “total 
failure” group, but in only one instance 
was one of these (general weakness) felt 
to be the cause of failure in independent 
ambulation. 

2. Organic mental changes occurred 
in 20 instances of failure; poor motiva- 
tion occurred in 20 instances of failure; 
a combination of both in 10 instances; 
overt depression occurred in 9 instances, 
which fell into all groups and occurred 
in 6 instances with combination of poor 
motivation and organic mental changes. 
Significant emotional lability occurred in 
7 instances, and in 4 of these depression 
was also considered to be present. These 
findings occurred most frequently in the 
“true failure” group, but only 7 cases 


were due to poor motivation and 2 cases 
due to mental deficits. 

3. Sensory Deficits. 
examined for sensory loss of pain, tem- 
perature, touch, vibration, and position 


All patients were 


sense. Where communication and intel- 
lect permitted, we found only two pa- 
tients with significant loss of position 
There were many instances of 
diminished sensation however. One pa- 
tient with absent position sense walked 
independently. Our only failure with 
absent position sense of the toes had a 
“poor leg” in general, which tended to 
buckle at the knee, and also had a 
visual perceptual problem. It was felt 
that loss of conscious sensation was not 
a significant factor in preventing inde- 
pendent ambulation since this patient 
only required minimal assistance and the 
muscle strength picture was adequate to 
explain the need. 

4. Atypical Diagnostic Groups. 
Among the 52 failures only five cases 
were diagnosed as other than involve- 
ment of the middle cerebral artery. Three 
of these had bilateral findings: Two in- 
stances of Millard-Gubler syndrome — 
one with the posterior inferior cerebellar 
artery syndrome and one with bilateral 


sense, 


369 


superior cerebellar artery syndrome — 
and one case of anterior cerebral artery 
syndrome. 

The two cases of unilateral involve- 
ment were right hemiplegia superim- 
posed on a congenital right hemiathetosis 
and a posterior inferior cerebellar artery 
syndrome causing ataxia of the ipsi- 
lateral side. 

In general, cerebellar artery syndromes 
complicated by ataxia, tremor, and in- 
voluntary movements carried a poorer 
prognosis in terms of ambulation. The 
presence of bilateral neurological find- 
ings, often only a positive Babinski sign, 
also impeded recovery and occurred eight 
times among the failures. 

5. Aphasia. Aphasia occurred 11 
times (9 minimal, 1 global with apraxia, 
1 global with other organic mental 
changes). In all instances the failure 
was explainable on a neuromuscular 
basis, although aphasia and apraxia in- 
terfered to some degree. 

6. Apraxia. Apraxia occurred twice, 
and both cases required minimal assist- 
ance. These patients also manifested 
apraxia with the normal hand. One had 
visual perceptual problems and global 
aphasia; the other had multiple compli- 
cations. Again it was felt that the 
muscle picture “poor-fair” alone was 
primarily responsible because of inade- 
quate swing through, although apraxia 
and a visual perceptual problem con- 
tributed in one. 

7. Visual Problems. Six instances of 
visual problems occurred which were felt 
to be significant but in only one case was 
it the cause for failure — the patient with 
hemianopsia required observation as he 
would hit objects and lose his balance. 
One case of hemianopsia and three in- 
stances of visual perceptual problems 
occurred in patients with atonic or poor 
motor power which was felt to be the 
basis for failure. One patient was almost 
blind from cataracts but failed because 
of multiple problems including bilateral 
neurological findings, emotional lability, 
aphasia, organic mental changes, and 
general weakness and fatigability despite 
a “fair plus” extremity. 

Thus, in only one case was loss of 
vision considered to be the cause of 
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failure. Visual perceptual changes may 
have contributed in one patient with 
organic mental deficits ard in one with 
apraxia and muscular weakness. 

Various methods of determining visual 
perceptual deficits have been attempted. 
Currently we use a battery of tests con- 
sisting of the Weigl-Goldstein-Scheerer 
Color Form Sorting, the Goldstein- 
Scheerer Block Design and Stick Test 
and the Visual Agnosia Sub Test of the 
Eisenson Test. Admittedly these are 
tests of abstract thinking, but we attempt 
to differentiate from the results, instances 
in which the organization of visual ma- 
terial is distorted while abstract thinking 
in other areas is not as badly involved. 
We did not find clear-cut evidence in 
any case for disturbance of visual per- 
ception, such as disturbance of visual 
spatial or figure ground relationships, to 
be the primary cause of failure, although 
it was contributory in two cases. 

8. Muscular Function. Failure was 
due to muscular weakness, atonicity or 
spasticity in the majority of cases. 

In the “true failure” group, inability 
to maintain the standing position was 
most common and weak 
atonic trunk and lower extremity mani- 
fested by buckling at the knee and jack- 
knifing at the hip, or to very inadequate 
swing through. Many of these patients 
also had a loss of balance and righting 
reflexes and anosognosia or unawareness 
of the paralysis. 


was due to 


In the “assistance” group, 8 (includes 
1 ataxic patient) of the 14 patients had 
difficulty with swing through and only 
3 were unable to support the body 
weight. The former was due primarily 
to weakness, spasticity, or a faulty sub- 
stitute mechanism throwing the patient 
off balance. One patient did not recover 
from the original loss of balance and 
righting reflex. 

In the “observation” group, patients 
were able to ambulate but would 
casionally lose balance due to buckling 
at the knee or interference with swing 
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through or placement due to sudden 
spasm. It is felt that, despite a trigger- 
ing mechanism, these patients retained 
impaired balance and poor righting 
reflexes. One case came into the category 
of unrecovered balance problem. 


Conclusion 


Despite the presence of many com- 
plicating factors, by far the commonest 
cause of failure in ambulation in all 
groups in this study muscular 
weakness, atonicity, or spasticity. Poor 
motivation was next, followed by un- 
recovered balance problems and _ cere- 
bellar syndromes. 


was 


Instances due to anosognosia, poor 
vision, multiple complications, general 
weakness and fatigability, and mental 
defects occurred but were infrequent. 
No particular substitute technics of ad- 
vancing the paretic limb were implicated 
as contributing to failures. It was felt 
that usually the best method was uncon- 
sciously chosen by the patient. 

Apraxia occurred twice and was felt 
to be a significant contributing factor in 
one in association with muscular 
weakness and a visual perceptual prob- 
lem. Visual perceptual problems as 
suggested by our technics occurred in 
three instances, in two of which it was 
felt to be a significant contributing factor. 
Sensory loss and, in particular, position 
sense loss was uncommon and not found 
to be a causative factor in any case. 


case 
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Bilateral Effects of Unilateral Exercise: 
Experimental Study Based on 120 Subjects 


Robert D. Kruse, D.P.E. 
Cleveland 
and 
Donald K. Mathews, D.P.E. 
Pullman, Wash. 


@ The purpose of this study was to test the bilateral 
effects of unilateral strength-building exercises on the 
elbow-flexor muscles. Sixty male college students were 
periodically subjected to ergometric exercises of the 
left elbow-flexor muscle group for four weeks. Fifteen 
subjects exercised twice weekly, fifteen three times 
weekly, fifteen four times weekly, and fifteen five 
times weekly. A control group of equivalent size was 
matched to each exercising group. The results of this 
study are: statistically significant increases in strength 
and endurance of the left (exercised) elbow-flexor 
muscles in the groups exercising three, four, and five 
times weekly; no statistically significant increases in 
strength and endurance of the left (exercised) elbow- 
flexor muscles in the group that exercised twice weekly; 
no statistically significant increase in strength and 
endurance of the right (unexercised) elbow-flexor muscles 
in any of the experimental groups, and no statistically 
significant increases in strength and endurance of the 
flexor muscles of either elbow in any of the control 
groups. 

During the past decade, much atten- 
tion has been given to bodily movements 
as important factors in the prevention 
and treatment of various pathologic 
conditions. Of particular interest has 
been the controversy concerning the 
possible bilateral effects of unilateral 
exercise. Although most of the evidence 
seems to substantiate the cross transfer of 
strength, the experimental designs of most 
of the reported studies have equivocal 
features. Slater-Hammel! summarized 
the most common of these as follows: 
(1) The sample group is too small; 
conclusions often have been based on 
results in only one or two subjects, (2) 
a control group is not used, (3) the 
unexercised extremity often is actively 
engaged in supporting other functions, 
and (4) the subject and author often 
are the same person, 

In view of these shortcomings and of 
the inconclusive findings by Baer and 
associates” (the transfer of strength was 
of borderline significance in one and of 
no significance in two experimental 
groups), and Muller* (who reported no 
cross transfer of muscular strength), it 
is the purpose of this paper to briefly 
review the literature on this problem and 
then present the results of carefully con- 
trolled tests of the bilateral effects of 
unilateral strength-building exercises on 
the flexor muscles of the left elbow. 


Review of the Literature 


The first investigation of the cross 
transfer of strength is credited to 
Scripture, Smith, and Brown* when, in 
1894, they demonstrated that exercising 
of the right hand resulted in an increase 
in strength of both hands. In 1898 
Anderson’ reported similar findings. From 
a series of cross-education experiments, 
Davis® 7 found that systematic exercises 
of one part of the body greatly improved 
the muscular performance in other parts 
of the body. One of the more com- 


prehensive studies of the cross-transfer 
effects of systematic exercises is that of 
Hellebrandt, Parrish, and Houtz.* They 


reported that unilateral exercises not 
only affected muscles of the exercised 
extremity but also affected muscles of 
the opposite extremity. Experimental 
observations by others®’® support these 
findings. 

The cause of cross transfer of strength, 
as it was observed by those investigators, 
is not completely understood. Davis* * 
postulated that the intangible qualities 
of will power and attention were de- 
veloped during practice, and that this 
development in turn improved the per- 
formance of similar acts of symmetrical 
and closely related anatomic parts and 
probably, to a lesser degree, the perform- 
ance of all acts. Hellebrandt," on the 
other hand, believes that no power of 
the will can induce the cortical center 
involved in motor learning to discharge 
maximally when deprived of the facilitat- 
ing reflex barrage which occurs as a 
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result of maximum resistance to a 
movement. 

After considerable study of the so- 
called “associated movements” of the 
spastic hemiplegic patient, Walshe’* con- 
cluded that these movements were due 
to tonic postural reflexes arising in 
and acting on the limbs. Wissler and 
Richardson’ postulated another theory 
for the cross transfer of strength when 
they concluded from their investigation 
that there is a diffusion of motor im- 
pulses from the exercised to the unexer- 
cised extremity. Combining these two 
theories. Hellebrandt and 
stated that the cross transfer of strength 
results from the diffusion of motor im- 
pulses from the exercised to the unexer- 
cised side and tonic postural 
reflexes arising in and acting on the 
extremity, which are modulated by reflex 
mechanisms situated in the brain stem. 

Davis'*'® gives considerable support to 
the theory that the transfer effects of 
unilateral exercise are caused by “cross- 
exercise.” Utilizing electromyography in 
his investigations, he observed that cer- 
tain potentials could be elicited in all 
four extremities upon a simple voluntary 
contraction of only one of them. While 
the magnitude of the activity of each of 
the other extremities was much less than 
that of the member, Davis 
reasoned that it was, nevertheless, sub- 
stantial enough to constitute a form of 
muscular exercise. 


associates® 


from 


exercised 


Report of a Study 


Subjects. This investigation was com- 
prised of 120 college students. 
Their ages ranged from 18 to 22 years, 
the median age being 20 years; heights 
ranged from 66 to 76% inches, the 
median height being 70 inches; weights 
ranged from 127 to 218 lbs., the median 
weight being 169 lbs. 

Examiners. Before an examiner was 
permitted to collect data for this study, 
he was required to demonstrate his 
ability in obtaining consistent test results 
with the other examiners on both the 
tensiometer and the Kelso-Hellebrandt 
ergometer. The degree of consistency 
between the various examiners was re- 
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flected in an objectivity coefficient of 
0.90, or better. 

Testing Equipment. In this study of 
the cross-transfer effects of exercise, both 
strength and endurance of the elbow 
flexor muscles were measured. The in- 
strument used to record strength was a 
specially adapted aircraft tensiometer 
(fig. 1). The method employed for 
measuring strength was the same as that 
described by Clarke’ for the cable- 
tension elbow-flexion test. 

The Kelso-Hellebrandt ergometer'® 
(fig. 2) was used to measure endurance, 
as well as for exercising the elbow flexor 
muscle group. This instrument consists 
of a lever arm attached to a wheel and 
axle which permit the angle of applica- 
tion of the load to remain constant 
throughout the motion of the arm. 

Endurance was measured in terms of 
total distance the load was raised during 
a prescribed test session, and was re- 
corded by a distance meter attached to 
the ergometer. The load placed on the 
ergometric carriage at the beginning of 
a test was three-eighths of maximum 
strength of the subject’s left elbow flexor 
muscles as determined with the tensi- 
ometer. In a previous study'® it was 
found that the three-eighths strength 
proportion produced the most consistent 
results in fatiguing the elbow flexor mus- 
cles. In computing work done, the actual 
load carried on the ergometer would be 
approximately one-half of the weight 
placed on the ergometric carriage, or 
three-sixteenths of the elbow flexor 
strength. The theoretical mechanical ad- 
vantage of the ergometer is computed by 
comparing the diameter of the wheel to 
the length of the lever arm. In our 
experiments, it was 1:2. 

The frequency of exercise, 30 per 
minute, was paced by an electric timer. 
The complete cycle of flexion and ex- 
tension was completed in two seconds, 
one second for raising the load and one 
second for lowering the load. The subject 
was instructed to accomplish a smooth 
constant movement with no rest pauses 
during a test. 

Experimental Procedures. The 120 
subjects were divided into two units: a 
control unit of 60 and an experimental 
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unit of 60 subjects. The experimental 
unit was divided into four groups of 15 
subjects each. Each subject in this unit, 
depending upon the group to which he 
was assigned, exercised his left arm on 
the ergometer over a period of four weeks 
in the following manner: 

Monday, Thursday 

Monday, Wednesday, Friday 
Monday, Tuesday, Wednesday, 


Thursday 


Monday, Tuesday, Wednesday, 
Thursday, Friday 


Group I 
Group HI 
Group IV 


Also, every subject in the experimental 
unit exercised his right arm twice, once 
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at the beginning of the 4-week program 
and once at the end. This of course was 
done in order to observe whether any 
transfer of strength and endurance oc- 
curred as a result of exercising the left 
arm. 

The control unit was divided into four 
groups and each group was paired with 
an experimental group by equating the 
means and standard deviations of the 
subject’s initial strength scores. These 


subjects exercised both their right and 
left arms twice, once at the beginning of 
the study and once at the end. Obvi- 


Fig. 2— Kelso-Hellebrandt Ergometer 


= 
| 
Sector 
| 
| 
| 
— 
\ 
XY | 
Fig. 1 — Tensiometer. 
| a ‘ares 
| 
| 
| 
abi 


374 


ously the purpose of the control unit was 
to note any strength and endurance 
changes which occurred so that more 
valid conclusions might be drawn. 


Results 


To determine whether each of the 
four groups in the experimental unit 
significantly gained in strength of the 
elbow flexor muscles, the difference be- 
tween the first and last day strength gains 
for the exercised (left) arm was statis- 
tically tested. Table 1 contains the results 
of this analysis. From the table, one may 
conclude that the groups exercising three, 
four, and five times a week significantly 
increased their strength scores. The re- 
spective ¢’s of 2.52, 2.54, and 2.37 were 
Statistically significant beyond the 0.05 
level of confidence. The ¢t of 0.90 for the 
group exercising twice a week is not 
significant, which implies that these 
subjects did not experience appreciable 
strength gains. 

Also included in table 1 are the first 
and last strength for the 


day means 
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right (unexercised) arm of the subjects 
in the experimental unit. The ¢ test was 
applied to these means in order to deter- 
mine whether or not significant strength 
gains were realized as a result of the 
cross-transfer effect of unilateral exer- 
cises. The ¢ ratios, ranging from 0.35 to 
0.96 are not significant, implying of 
course that no transfer of strength had 
occurred from the exercised arm. 

For comparative purposes, the differ- 
ence between the first- last-day 
strength means for both the right and 
left elbow flexor muscle groups of the 
subjects comprising the control unit, 
was tested for significance. These data 
appear in table 2; and the ¢’s ranging 
from 0.30 to 0.79 are not significant. To 
illustrate further the comparison between 
the two units, the strength gains for each 
of the eight groups were converted into 
percentages and rounded off. Figure 3 
contains these data. It is interesting to 
observe that, for the control unit, the 
percentage of strength increase ranged 
from | to 3 per cent, while the range for 


Table 1: Comparison of Mean Strength in Pounds-Pull of the Exercised and 


Unexercised Elbow-Flexor Muscles: 


No. of Exercise 
Sessions 
_Per Week _ 
Left 129.00 
Right 130.40 


Left 
Right 


Left 136 

Right 142.2¢ 
Left 5 129.33 
Right 129.67 


After 


*¢ ratios of 1.76 and 2.62 denote significance at the 0.05 and 0.01 levels of confidence, 


Experimental Unit 


Strength in Pounds- 
Pull, Means 


Before __ 


S. E. of 


_Difference _ Difference _t Ratio 


134.47 
132.10 


5.47 
2.10 


6.05 0.90 


0.35 


140.27 
136.6 


149 
147.27 5.07 


140.27 10.94 
132.3% 2.66 


respectively. 


Table 2: Comparison of Mean Strength in Pounds-Pull of the Right and Left Elbow-Flexor Muscles 
Before and After the Experiment: Control Unit 


No. of Exercise 

Sessions 

Arm Per Week ___ Before 
.. Left 29.63 


Right 30.00 


Left 6.00 
Right 28.32 


.. Left 35.98 
Right 00 


lV 20 
Right 7 


128.57 


*; ratios of 1.76 and 2.62 denote significance at the 0.05 and 0.01 


Strength in Pounds- 
Pull, Means 


= S. E. of 
After _Difference _ Difference 
6.00 
6.08 


131.73 2. 
132.10 2 


127.76 1.76 
130.33 2. 


5.83 
5.62 
139.48 5.50 
145.50 

132.27 

131.57 


levels of confidence, respectively. 


Group 
6.08 
II 3 125.73 14.54 5.77 2.52° 
0 128.27 ) 5.33 5.83 0.91 
5.28 
5.28 0.96 
4.99 0.53 
Group Ratio* 
0.34 
0.35 
0.36 ‘| 
0.65 
0.65 
0.64 
0.64 


No. of Exercise 
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Table 3: Comparison of Mean Endurance in Foot-Pounds of the Exercised and 
Unexercised Elbow-Flexor Muscles: Experimental Unit 


Strength in Pounds- 
Pull 


Sessions = » Means S. E. of 
Group Arm Per Week Before After Difference Difference t Ratio 
Left 2 745.80 856.61 1106.81 66.26 1.67 
Right 0 770.81 788.15 17.34 19.78 0.88 


3 831.21 
854.12 


Left 
Right 0 
677.48 
703.84 


Left 4 
Right 0 
5 723.46 
755.36 


Left 
Right 


960.99 
772.01 


1052.09 220.88 75.43 2.93* 
870.52 16.40 18.02 0.91 
867.42 189.94 69.55 2.73* 
720.11 16.27 19.84 0.82 


44.62 
18.57 


237.94 
16.65 


the experimental unit (unexercised right 
arm) was about the same, or to be exact, 
1 to 4 per cent. 

Table 3 contains the results of the 
analysis employed to ascertain whether 
the four groups in the experimental unit 
gained in endurance. Through testing 
the difference between the first- and last- 
day endurance means, it can be seen that 
for the left (exercised) arm, all but the 
2-day-a-week exercise group significantly 
increased. The t’s of 2.93, 2.73, and 5.32 
for the 3-, 4-, and 5-day-a-week groups 
respectively, are significant beyond the 
0.01 level of confidence. 

For the right arm the ¢ ratios ranged 
from 0.82 to 0.91, and of course were 
not significant. As a result of this 
analysis, one may conclude a cross trans- 
fer of endurance from the left (exer- 
cised) arm to the right (unexercised) 
arm did not occur. Also, the same 
analysis was utilized for the groups com- 
prising the control unit, and as would 
be expected, no significant gains were 
found. 


Summary 


Sixty normal male college students per- 
formed ergometric exercises of the flexor 
muscles of the left elbow for a period of 
fours weeks. Fifteen subjects exercised 
twice per week; 15, three times per 
week; 15, four times per week; and 15, 
five times per week. On the basis of 
means and standard deviations of initial 
strength scores, a control group of equiv- 
alent size was matched to each experi- 


*; ratios of 1.76 and 2.62 denote significance at the 0.05 and 0.01 levels of confidence, respectively. 


mental group. The bilateral effects of 
unilateral exercise were studied. 

The findings from these experiments 
are as follows: 

1. There were statistically significant 
increases in strength and endurance of 
the flexor muscles of the left (exercised ) 
elbow for the experimental groups that 
exercised three, four, and five times per 
week, 

2. There were no statistically signifi- 
cant increases in strength and endurance 
of the flexor muscles of the left (exer- 
cised) elbow for the experimental group 
that exercised twice per week. 

3. There were no statistically signifi- 
cant increases in strength and endurance 
of the flexor muscles of the right (unex- 
ercised ) elbow for any of the experimental 
groups. 

4. There were no statistically signifi- 
cant increases in strength and endurance 
of the flexor muscles in either the right 


or left elbows in any of the control 
groups. 
| 
(«Right orm 
E =Experimento! group 
10- C =Controt group 


2/wk 4/ak 5S/wk 
Frequency of exercise sessions 


Fig. 3 — Per cent of strength gain in right and left 
arms of the 120 subjects. 
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Swimming by the Handicapped 


Nila Kirkpatrick Covalt, M.D. 
Winter Park, Fla. 


@ The majority of handicapped persons can learn to 
swim; many can be taught to get in and out of a pool 
with little or no aid. Since swimming is one sport 
that utilizes all muscles, optimal physical conditioning 
can be obtained or maintained. This is a step beyond 
definitive underwater therapy — which it can also en- 
hance, but which is no longer needed by a rehabilitated 
individual. It furnishes recreation, socialization and 
competition. 

Swimming programs for the physically 
handicapped have been carried on for 
many years in scattered spots about the 
country, most often in summer camps 
for the handicapped and in some 
Y.W.C.A. and Y.M.C.A. pools. Organ- 
ized programs, however, with the teach- 
ing of recognized strokes as a part of a 
total rehabilitation program are compara- 
tively new. With the publication in 1955 
of an instructor’s manual, Swimming for 
the Handicapped, by the American 
National Red Cross,'! we can anticipate 
and hope that more handicapped persons 
will have an opportunity to participate 
It would follow that 


in this activity. 
more physicians will be called upon 


to assist and advise these Red Cross 
instructors. 

Purposeful swimming has physiological 
and psychological advantages beyond 
“underwater exercises,”* which are so 
valuable, as advocated and first carried 
out by Dr. Charles L. Lowman of Los 
Angeles as early as 1911. Underwater 
exercises for muscle re-education are an 
important form of definitive treatment, 
but there comes a time in any physical 
disability when gross motion, rather than 
individual muscle action, is advantageous. 
Possibly no other physical activity but 
swimming calls upon the simultaneous 
use of every muscle in the body. An 
attempt to do scientific swimming strokes 
also tends to increase range of motion, 
calls for control of body movements with 
rhythmical motions, and promotes deeper 
breathing. 

When a handicapped person has been 
taught to get in and out of a pool or 
lake without any physical assistance, and 
to actually swim about in freedom and 
security without the impedimenta of 
braces, crutches, or wheelchairs, and use 
extremities that move easily in the water 


which they do not do on land, then this 
independence is a goal the attainment 
of which is obvious and most pleasure- 
able. A challenge is presented to obtain 
this freedom. With it goes fun and 
socialization. In the water, too, the 
physical deformities are not so obvious 
to others. Many physically handicapped 
persons can learn enough swimming 
skills so that, for the first time, they are 
able to participate in an activity along 
with normal persons. The purpose of 
this paper is to re-emphasize these facts. 
A physical examination and a physi- 
cian’s written permission for a handi- 
capped person to participate in a 
swimming program is a wise precaution. 
The permission can become a prescrip- 
tion in which the most advantageous 
motions can be indicated, and precau- 
tions listed, which the instructor must 
learn to keep in mind. Routine exami- 
nations always include the condition of 
the heart, lungs, ears, and sinuses. An 
instructor also needs to know if the 
person is partially sighted or blind, hard 
of hearing or deaf, and if he has a 
tendency to have convulsions. The in- 
structors should be taught and be ready 
to deal with a convulsion, if one occurs. 
While accidents to handicapped persons 
in a well-controlled safety program are 
not anticipated, problems of vision, 
hearing, and convulsions are the three 
most likely to be the cause of them. 


Red Cross Instructor’s Manual 


The American National Red Cross 
instructor’s manual on _ handicapped 
swimming is well done. A physical ex- 
amination is recommended which covers 
all necessary points except the three I 
have mentioned, but problems of sight 
and hearing are discussed elsewhere in 
the manual. There is a discussion of the 
concept of total rehabilitation, of under- 


Read at the Thirty-fifth Annual Session of 
the American Congress of Physical Medicine and 
Rehabilitation, Los Angeles, September 12, 1957. 

Medical Director and Administrator, Kirk- 
patrick Memorial Institute of Physical Medicine 
and Rehabilitation. 


377 


| 
| 
| 


378 


standing the handicapped person, the 
value and objectives of an organized 
program, and methods of 
teaching. There is a breakdown and 
analysis of joint motions that can be 
expected with specific types of physical 
disabilities, and a pictorial chart of joint 
motion. 

The Red Cross is constantly expanding 
their water safety programs, and train- 


swimming 


ing as many instructors as possible. The 
training courses follow in qualifying se- 
quence. This can be greatly 
enhanced if physicians express their in- 
terest and volunteer to give some lectures, 
‘ or even be the instigators for the develop- 
ment of such a program in their own 


course 


communities. 


Community Programs 


The instructors will not be lacking, 
nor will volunteers. Many handicapped 
persons need to have someone stay beside 
them as they are learning, while a few 

such as those with stiff hips 
need someone to get them into the water 
in a horizontal position, or bring them 
to an upright position when they are 
ready to get out. We have found this 
kind of assistance easy to obtain. The 
District Director of Water Safety in 
Orlando, Florida used Junior Life Savers 
as assistants with the children from the 
Crippled Children’s School in_ their 
summer program in 1956 and 1957. All 
of the 25 children enrolled in the summer 
school participated in 1957. There were 
sufficient volunteers, with half the group 
swimming morning, the others 
every afternoon week days, for six weeks. 
I can obtain assistants 
and the adult 
program than I can find handicapped 


always 


every 
more volunteer 
assistant instructors for 
adults who want to make the effort to 
learn to swim 

The National Director of Water Safety 
of the American National Red Cross is 
expanding handicapped 
swimming programs across the country. 
In 1957 he with 
representatives of the United Cerebral 
Palsy Associations, Inc., to help them 
work out a more specific recreation pro- 
gram for their affiliates; swimming was 
one important aspect of their planning 


interested in 


was invited to meet 
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program. One such workshop is sched- 
uled to be held at Vero Beach, Florida 
in the summer of 1958. This program is 
not limited to instructors working only 
with cerebral palsy patients. 


Learning Independence 


One of the things not mentioned in the 
instructors manual is the carry over of 
activities of daily living; first in dressing 
and undressing; then in learning to get 
in and out of water without assistance. 
I have often children, or even 
adults, carried to the pool, and lifted 
into the water in other programs. A 
civic club in one community program 
donated and installed an electric hoist 
over the pool, and with the appropriate 
ceremony. ‘This emphatically is the 
wrong approach. Electric hoists are an 
absolute necessity for Hubbard Tanks 
and some therapeutic pools when the 
patient is helpless, but swimming by the 
handicapped includes learning to enter 
and leave pools and lakes, just as normal 
people do. 

From the very start the handicapped 
should learn how to get from wheelchair 
to the ground, and back into the chair. 
If they cannot walk, they should be 
expected to crawl or scoot to the water. 
Their training should be in both pool 
and lake whenever possible, because of 
the different methods required to enter 
and leave the water. If it happens to 
be a pool instead of a lake, they should 
be taught to sit on the side of the pool 
and fall or themselves in, rather 
than have lift them in. An 
assistant should stand in the water to 
offer help on the entree only when it is 
really needed. It is remarkable how soon 
they learn to dive in from a sitting posi- 
tion from the side of the pool as soon 
as they have gained confidence and 
learned the rudiments of swimming. 

Getting out of the pool poses more 
difficult problems, which are a chal!enge 
but an important step in independence. 
Paraplegics can be trained to pull them- 
selves up the ladder of a pool, and I have 
trained some to pull themselves up the 
side of a pool, or steep lake bank without 
a ladder. Even if the pool has steps 
which they can scoot up, they should 


seen 


ease 
someone 
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learn all possible methods, so that they can 
be independent in any other situation. 


Body Balance 


The instructors need some medical 
guidance so that they have a general 
idea about the difference between spastic 
and flaccid paralysis, and the difference 
in body balance in relation to the most 
common disabilities of the paraplegics, 
amputees, hemiplegics, cerebral palsied, 
or orthopedic disabilities presenting vari- 
ous joint limitations. Body balance is 
possible for all handicapped persons, but 
tends to vary with each disability type. 
For example, the legs of a complete or 
partial paraplegic will rarely float in line 
with the trunk, but will drag along in 
various positions under his body. An 
instructor must learn that he is not to 
spend an entire season in trying to teach 
a proper body position for face and back 
floating, but to accept any position pos- 
sible in which the patient can float; then 
go on to teach arm strokes only — of 
which, for the paraplegic, breast and 
back strokes are the best. When these 
are accomplished, a paraplegic can also 
develop a very excellent arm crawl, and 
with proper breathing. Since paraplegics 
cannot bear weight, their next goal is to 
develop endurance, and as a_ safety 
factor, increase the distances they can 
swim. Fifty to one hundred yards is a 
beginning goal; working toward a quarter 
to even a half-mile swim (under super- 
vision) is something to really work 
toward — and for which a visible award 


should be provided. 


Breathing and Floating 


Rhythmical breathing and “bobbing” 
is taught to everyone. They support them- 
selves on their hands alone, or in a kneel- 
ing or crawling position in shallow water. 
Many are physically capable of also 
doing some of the beginning stunts de- 
vised for other beginners that are simple 
and fun enough to have them learn to 
get their heads under water without fear. 
All must learn back and face floats and, 
particularly, how to turn on to their 
backs to rest —- even if their disability is 
such that a side stroke is the only stroke 
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they can possibly learn to use. As soon 
as any swimmer can get into deep water, 
he can be taught to tread water, using 
his legs alone, or his arms alone, or even 
one arm and one leg. 


Swimming Strokes 


The types and variety of swimming 
strokes that can be taught and success- 
fully used, of course, depend upon the 
type of disability and amount of involve- 
ment. A hemiplegic might well be only 
able to go in a circle if he actually is 
able to use only the arm and leg on one 
side. To him, the side stroke is basic, 
but he should have instruction and try 
the back and breast stroke. He may have 
more use of the involved side in the 
water than he or anyone else (even 
including a_ physiatrist), anticipated. 
Also, by practice, and because the goal 
is visible as well as a challenge, he may 
develop motor powers that have been 
dormant, only because he did not try 
hard enough in his definitive treatment 
program. Nor can one always tell which 
strokes an amputee (whether an upper 
or lower extremity loss) or an arthritic 
can do, without trying. 


Artificial Swimming Aids 


Artificial gadgets are rarely useful and 
most often dangerous. To depend upon 
a rubber ring which may puncture or the 
valve leak, rather than actually learn to 
float, is one example. What is more, 
these gadgets are not designed to over- 
come disturbed body balance, so they can 
rarely be attached in an advantageous 
position. They only delay the develop- 
ment of confidence or the overcoming of 
fear and the actual learning of any 
swimming skill. When they have been 
used, taking them away is just like 
weaning a person from a walker, then 
having to teach proper body balance and 
re-train proper walking patterns all over 
again. 

All Red Cross water safety programs 
emphasize that inflated rubber tubes, 
water wings, and other floating supports 
should never be used, even for non- 
handicapped persons, for two reasons. 
First is the delay in learning to float and 
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swim that we have mentioned. Secondly, 
nonswimmers who venture into deep 
water on their rubber floats or play- 
things may drown, if they deflate for any 


reason. 

Nevertheless, in preparing the handi- 
capped manual, the idea was outlined 
that various floating devices could be 
attached to a handicapped person’s belt 
or legs so that his body would then be 
suspended in the same position that the 
bodies of nonhandicapped persons as- 
sume in floating or swimming properly. 
But no matter what position the flail legs 
of a paraplegic might take in the water 

sometimes the legs under the body 
with almost full flexion at the hips — 
nature makes the adjustment. When one 
tries to support these legs in proper body 
alignment, the paraplegic’s head goes 
under. The only thing to do, if that 
individual is going to learn to float or 
swim, is to let his legs trail where they 
will. When our local water safety direc- 
tor first started teaching the children in 
1956, he prepared the recommended 
Within a week, he had had to 
No matter where 
they were strapped on, they threw every 
child out of any alignment so that they 
could not attain any position in which 
their bodies would float. 

The one gadget that I have found of 
some use are the rubber fins. They will 


gadgets. 
abandon all of them. 


make swimming easier for some hemi- 
plegics, particularly if the individual has 
fair motion in the affected leg. They 
may also assist an individual who has 
limited the hips or 
Some of these persons find that 
fins they can propel themselves further 
through the water with greater ease and 
with more endurance. 


motion in knees. 


with 
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Swimming Awards 


A purposeful program sets goals and 
provides awards. The official Red Cross 
beginners, intermediate and advanced 
swimmers courses do this. Most handi- 
capped persons can learn to pass the 
beginners course ; some, the intermediate ; 
a few, the advanced tests. When certain 
strokes are impossible in advanced swim- 
ming, increased distance swimming, or 
endurance in keeping afloat may be sub- 
stituted. Cards and identifying buttons 
are given in each grade. The awards are 
the same for the handicapped as for the 
nonhandicapped, so definite evidence is 
presented to show that they have been 
capable of meeting the same standards 
set for normal persons. 

None of the 25 children in the school 
program were able to pass the beginners 
1957, but their instructor is 
sure that the majority of them will do so 
in 1958. One would anticipate that they 
would learn slowly because of their severe 
handicaps and because they only had six 
weeks actual swimming experience in 
1957. Also, when the instructors them- 
selves become more familiar with han- 
dling the handicapped, they will prob- 
ably learn methods to facilitate the 
teaching. The gains that have been made 
in these children’s physical improvement 
have been considered tremendous in only 
this short time. 


course in 
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medical news 


Members are invited to send to this office items of news of general interest, 
for example, those relating to society activities, new hospitals, education, etc. 
Programs should be received at least six weeks before date of meeting. 


George Morris Piersol Honored 


Dr. Piersol 


At a chapter gathering of the Eastern 
Pennsylvania Chapter of the Arthritis and 
Rheumatism Foundation, Doctor George 
Morris Piersol was awarded a certificate of 
merit. The award was based upon out- 
standing services rendered the chapter in 
its administration and program in eastern 
Pennsylvania. 


Testimonial Dinner Held 
for Dr. de Victoria 


On Thursday, April 17, at.the Lambs Club 
in New York City, the Latin-American Con- 
gress of Physical Medicine, the Pan-American 
Academy of General Practice and the Spanish- 
American Society of New York honored 
Doctor Cassius Lopez de Victoria at a 
testimonial dinner. The occasion was recog- 
nition of Dr. de Victoria’s thirty-one years of 
service as a member of the staff and faculty 
of Columbia University Medical Center. 
Among those serving on the arrangements 


committee for this program were Doctors 
Norman E. Titus, William Bierman, Hans J. 
Behrend, Jerome Weiss and Madge C. L. 
McGuinness. 


Excuse Please... 


Due to an unintentional error, the name of 
Dr. Alvin B. C. Knudson, Washington, D. C., 
was omitted from the membership roster of 
the American Academy of Physical Medicine 
and Rehabilitation published in the April, 
1958 issue of the ARCHIVES. 


Exclusive Translation Rights to 
20 Russian Scientific Journals 


The exclusive world-wide right to translate 
and publish complete English language edi- 
tions of 20 Soviet scientific and technical 
journals has been granted to Consultants 
Bureau, Inc., under the terms of an agree- 
ment reached between Mezhdunarodnaya 
Kniga, Soviet publications export agency, and 
the New York publishing firm. Journals 
covered by the agreement include leading 
Soviet publications in physics, chemistry, 
electronics, metallurgy and biology and 
medicine. 

Most of the journals covered are already 
being translated by the bureau, on a yearly 
subscription basis. The new agreement will 
make it possible for the publisher to shorten 
the time interval between date of publication 
of the original journal and of the translated 
edition, through expedited receipt of the 
material for translation. Copies of photo- 
graphs appearing in the journals are also to 
be provided, so that quality of reproduction 
will be improved. 

In addition to cooperation in the express- 
translation-publication project, the Soviet 
agency has agreed to inform Consultants 
Bureau in advance about changes in size or 
frequency of journals, projected supplements 
and special issues. Consultants Bureau will 
receive advance information about new Soviet 
publications. Information as to the publish- 
ing plans of various Soviet scientific and 
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technical bodies will also be provided to the 
New York agency, and this information will 
be promptly passed on to the Western scientific 
world. 


Consultants Bureau has commited itself to 
publication of the following journals in trans- 
lation for 1958: Biochemistry; Bulletin of 
Experimental Biology and Medicine; Proceed- 
ings of the Academy of Sciences, U.S.S.R.; 
Journal of General Chemistry; Journal of 
Analytical Chemistry; Journal of Applied 
Chemistry; Chemistry Section of the Bulletin 
of the Academy of Sciences, U.S.S.R.; Auto- 
mation and Remote Control; Colloid Journal; 
Metallurgist; Microbiology; Plant Physiology; 
Journal of Technical Physics; Journal of 
Acoustics; Pharmacology and Toxicology; 
Crystallography; Theory of Probability and 
Its Applications; Astronomical Journal; Op- 
tics and Spectroscopy; Experimental Instru- 
ments and Techniques 

All translations are to be so scheduled that 
by the end of 1958, none of the translated 
editions will be more than six months behind 
the publication of the original Russian 
journals. In most cases, the translation will 
be even more prompt than this, Consultants 
Bureau predicts. 

Complete information regarding the Con- 
sultants Bureau translation program is avail- 
able without charge from Consultants Bureau, 
227 W. 17th St., New York 11, N. Y. 


Results of Research and 
Development in the U.S.S.R. 


Pergamon Institute, a non-profit foundation, 
has recently formed in Washington, 
D. C., and is in of formation in 
London, for the purpose of making available 
to English-speaking and 
engineers (from all countries that are members 
of the United Nations), the results of scien- 
tific, technological and medical research and 
development in the Soviet Union and other 
countries in the Soviet orbit. The Inter- 
national Council of Scientific Unions, during 
the recent meeting of its Executive Board 
in Brussels, decided to include a token sub- 
Pergamon Institute in the 
allocations for 1958, in recognition of the 
value to international scientific activity of 
the Aims and Purpose of the Pergamon In- 
stitute. Over one hundred scientists of inter- 
national standing from many countries 
given their support and will supervise the 
affairs of the Institute 


been 
course 


scientists, doctors 


vention to the 


have 


The formation and purpose of the Institute 
much influenced, among other things, 
by a report to the United Kingdom Govern- 
ment by its Advisory Council on Scientific 
Policy, under the Chairmanship of Sir 


was 


Alexander Todd, F.R.S., which, among other 
things, 


analyzed the position as follows: 
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.. There would, of course, be no problem 
if Russian were widely read, but our infor- 
mation is that only about two per cent of 
our working scientists can read Russian, com- 
pared with 80 to 90 per cent who read French 
and 60 per cent German. The first thing to 
be done, therefore, is to encourage the teach- 
ing of Russian as an important modern 
language in schools and universities 
Authoritative sources in the United States 
also agree that less than two per cent of the 
working scientists in America read 
Russian. 

Allan T. Waterman, Director of the Na- 
tional Science Foundation in his recent report 
to President Eisenhower “Basic Research — 
A National Resource” said that “recently 
several American industrial laboratories spent 
five years and at least $200,000 conducting 
studies of the design of electrical circuits only 
to find afterwards that the work had already 
been done. It was described in a Russian 
article published in a Soviet journal before 
the studies started.”” He went on to say . 


“From published Russian sources, it appears 


that some 24,000 scientists, or about 14 per 
cent of Soviet scientific manpower, devote 
their time to basic research. This figure is 
probably somewhat higher, say between one- 
fifth and one-third, than the number of 
scientists on a full-time equivalent basis — 
engaged in basic research in the United 
States. The Soviet Union spent more than 
11.6 billion roubles on research and develop- 
ment in 1955, somewhat in excess of 1 per 
cent of its gross national product, and the 
proportion that went to basic research is 
unknown. However, the proportion is pre- 
sumably less than that based on manpower 
estimates. These and other facts suggest the 
following picture: 

1. A remarkably high rate of industrial 
and technological growth, as indicated 
by the high rate of increase in gross 
national product. 


rm 


An even greater relative increase in 
research and development as indicated 
by the increasing ratio of research and 
development to gross national product. 
A still technologically under- 

developed, as indicated by the low 

starting level of its research and devel- 
and the low level which still 
relative to the United States 


country 


opment 
prevails 
A relatively heavy emphasis on _ basic 
research certainly heavy if compared 
with the United States, but differing 
from our situation in the authoritarian 
controls exercised in a_ dictatorship.” 
As a result of recently announced scien- 
tific and technological developments in the 
U.S.S.R. there is a great need, as well as 
pressure, from scientists, universities, govern- 
ment departments and industrial firms, to 
overcome the language barrier and to make 


available rapidly in English the significant 
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results of research and development in the 
U.S.S.R. in the fields of science, technology 
and medicine. 

It is one of the primary tasks of the Per- 
gamon Institute to fill this need quickly by the 
initiation of large-scale translation programs 
of complete journals and books, as well as 
individual papers, in all the critical fields 
of science, technology and medicine. 

The following are the projects which have 
already been started or are being planned by 
the Institute in association with and with the 
financial assistance of various Government 
departments, learned societies and_ private 
organizations, and some of the services which 
are available: 

1. It is planned to hold a symposium 
during the summer of 1958 either in 
Washington or London, sponsored by 
the Institute and several interested 
Universities, to examine the following 
problems: 

a. how to assist with the establishment 
of extra-curricular courses for the 
teaching of Russian in the science, 
medical and engineering faculties at 
higher seats of learning in the 
English-speaking world. 

. how to teach the reading of Russian 
scientific and technical texts to 
scientists and technologists in the 
minimum amount of time. 


c. what tools of learning are required. 


Discussions are taking place with the 
relevant authorities in the U.S.S.R. on 
the commissioning of a series of review 
volumes, with complete bibliographies, 
covering broad areas of Russian scien- 
tific, medical and technical progress for 
the period 1920-1956. 


Journals being translated by the Institute 
and now available in an English edition 


The Institute now publishes a number of 
selected Russian journals in_ translation: 
Atomnaya Energiya (Atomic Energy); Prob- 
lems of Virology; Problems of Hematology 
and Blood Transfusion; Journal of Micro- 
biology, Epidemiology and Immunobiology; 
Biophysics; Problems of Oncology; The Sech- 
enov Physiological Journal of the U.S.S.R.; 
Elektrichestvo (Electricity) ; Physics of Metals 
and Metallography; Abstracts of U.S.S.R. 
Metallurgy; Bulletin of the Academy of 
Sciences Geophysical Series; Abstracts of 
Geophysics U.S.S.R. Eastern Europe and 
China: Radio Engineering; Radio Engineering 
and Electronics; Telecommunications, and 
Applied Mathematics and Mechanics. 


Translation program of important 
Russian books 


The Institute is also assisting with the trans- 
lation and publication of important Russian 
books on science, technology and medicine and 
the following titles will soon be available in 
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English, including the work of Academician 
N. Semenov, who recently shared the Nobel 
Award for Chemistry with Sir Cyril Hinshel- 
wood, and the classic course of Theoretical 
Physics by Academician Landau and his 
colleague, Professor Lifshitz. Academicians 
Semenov and Landau and Professor Lifshitz 
are cooperating with the Institute in bringing 
their books up-to-date, by adding a great deal 
of new and hitherto unpublished research 
results. Among the books being translated 
are: Theoretical Astrophysics; Quantum 
Mechanics; Statistical Physics; Mechanics of 
Continuous Media; The Solar Corona; Relay 
Protection of Power Systeuis; Theory of 
Space, Time and Gravitation; Ferromagnet- 
ism; Some Problems of Chemical Kinetics and 
Reactivity; Nitration of Hydrocarbons and 
other Organic Compounds; Boron-Fluoride 
and its Compounds as Catalysts in Organic 
Chemistry; Topological Methods the 
Theory of Non-Linear Integral Equations; 
Integral Equations and their Applications to 
Certain Problems in Mechanics; Mathe- 
matical Physics and Technology; Aerodynamic 
Survey of Helicopters; Automatics of Aero- 
engines; Gas Turbine and Ram-Jet Aero- 
engine Regulation; Gas Turbine Aeroengines; 
Changes in Micro-organisms; Studies on 
Rickettsia and _ Rickettsioses; Hemorrhagic 
nephro-nephritis; Problems of the Patho- 
genesis and Immunology of Tumours, and 
Theoretical and Practical Problems of Medi- 
cine and Biology in Experiments on Monkeys. 


Institute services 


The services of the Institute are available 
to learned societies, government departments, 
trade associations, individual scientists, doc- 
tors and engineers. Any person in these 
categories wishing to keep informed of what 
is being published in the U.S.S.R. and other 
countries in the Soviet orbit may apply to the 
Institute to receive, free of charge, a monthly 
contents list in English of all the significant 
articles and books being currently published 
in his field of interest in these countries. 
Persons interested in any article mentioned 
in these contents lists may order from the 
Institute a full English translation which will 
be supplied with a minimum of delay. The 
charge for such a translation will be on a 
cooperative cost-sharing basis. This means 
that the costs will be shared equally with 
others requesting the article. The costs will 
be assessed on orders obtained for this trans- 
lation over a period of six months and the 
charges to recipients of these papers will be 
made six months after the first request. 

The Institute will undertake to supply, on 
request, detailed and exhaustive bibliographi- 
cal information on work published in the 
U.S.S.R. and other Soviet orbit countries on 
all subjects in the field of science, technology 
and medicine: such services will be quoted 
for and charged at cost. 


The Institute with the assistance of its 
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scientific staff will undertake, on request, 
critical evaluation and selection of any work 
published in the field of science, technology 
and medicine in the U.S.S.R. and other Soviet 
orbit countries. The Institute will also pro- 
vide abstracts and résumés of such publications. 

The Institute will provide, with the co- 
operation of the respective National Acade- 
mies of Sciences of the U.S.S.R. and other 
Soviet orbit countries, to learned societies, 
government departments and industrial organi- 
zations, books and journals published in the 
U.S.S.R. and the Soviet orbit countries, in- 
cluding micro-cards and micro-films when 
available of books and articles published over 
the past twenty years in these countries, in- 
cluding material published during the 1939- 
1945 war as far as available 

The Institute will undertake the additional 
translation of selected journals and books if 
suitably recommended by learned societies, 
government departments or trade associations. 

The Institute can undertake, with the aid 
of its expert panel of translators, resident all 
over the world, translation work in all 
branches of science, technology and medicine 
from and into any language, including 
Chinese and Japanese. 

The Institute will make available to learned 
societies and individual scientists, doctors and 
engineers throughout the world reciprocal 


services on the same non-profit basis in return 
for their cooperation. 


Qualified translators urgently needed 


The Institute is urgently in need of quali- 
fied scientists, technologists and doctors with 
a knowledge of the Russian language who 
would be able and willing to undertake trans- 
lation work on a spare-time basis for which 
they would be remunerated. 


Financial support and 
other assistance needed 


Non-profit foundations, industrial corpora- 
tions, government departments, learned socie- 
ties and individual scientists desiring to assist 
in any way with this important program 
should write to the Administrative Secretary 
of the Institute, 122 E. 55th St., New York 
22, N. Y., outlining their ideas and suggestions. 


Schering Corporation to Sponsor 
200 Audio Digest Subscriptions 


Schering Corporation, pharmaceutical man- 
ufacturer, has announced that as part of its 
continuing Audio-Educational Grant Program 
for resident physicians and interns, it is spon- 
soring 200 one-year subscriptions to “Audio 
Digest,” a service consisting of tape recordings 
of important medical articles, clinical reviews 
and lectures, for teaching hospitals in the 
United States. Produced by the Audio Digest 
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Foundation, a non-profit subsidiary of the 
California Medical Association, each tape 
contains two half-hour sessions and can be 
played by individuals or to groups at the 
convenience cf the listener. In addition, each 
tape will include a report of important re- 
search developments at Schering. 

In announcing the subscriptions, Dr. John 
N. McDonnell, vice president of Schering 
Corporation, said, ““Today’s constant research 
and developments come about faster than 
they can be printed. The field of medicine 
has become so complex that there are now 
over 6,000 medical and scientific journals. 
The intern no longer has the time to read 
but a few of these important publications 
which reach the hospital library. 

“In an effort to help solve this serious 
problem, Schering is making this valuable 
service available to 200 teaching hospitals. 
We look on this service as an ideal means 
of helping the busy interns continue their 
postgraduate medical education.” 

The “Audio Digest” subscriptions will con- 
sist of a total of 122 tapes to be sent out 
biweekly. The Schering subscriptions will 
include 26 tapes on general practice and 24 
each on the subjects of surgery, internal medi- 
cine, obstetrics and gynecology, and pediatrics. 

The new educational service features lec- 
tures by prominent medical men, each one 
usually delivered in the author’s own voice. 
The lecturers serve without pay to the Audio 
Digest Foundation, as do the Board of 
Editors and a panel of some 100 consultants. 
All revenue over the cost of production and 
distribution is contributed to the nation’s 79 
medical schools through the American Medical 
Education Foundation. 


The first 90 subscriptions began in April. 


Up-to-Date Russian-English 
Acoustics and Ultrasonics Glossary 


A modern Russian-English Acoustics and 
Ultrasonics Glossary, containing 10,000 Rus- 
sian terms, covering acoustics, ultrasonics, and 
electro-acoustics (with particular emphasis on 
the rapidly growing field of ultrasonics), has 
just been published by a New York firm. The 
Glossary, priced at $10.00, includes many 
terms culled by the publisher’s own staff of 
physicist-translators from translations of thou- 
sands of pages of the most recent issues of 
Soviet physics and engineering journals, espe- 
cially the Journal of Acoustics, the Journal of 
Technical Physics, and Radio-Engineering, as 
well as from Russian acoustics texts. The 193 
pages comprising the Glossary include a 23 
page index of Russian-English equivalents for 
names of authors commonly found in acoustics 
and ultrasonics literature; the Glossary proper 
also includes Russian equivalents for terms 
selected from the following: IRE Standards; 


MEDICAL NEWS 


the International Dictionary of Physics and 
Electronics; the Russian translation of L. 
Bergman’s “Ultrasonics Theory.” ‘This Rus- 
sian-English glossary, the fourth and latest in 
a series which Consultants Bureau is pub- 
lishing in eight specialized fields of physics, 
may be ordered from Consultants Bureau, 
Inc., 227 W. 17th St., New York 11, N. Y. 


Free catalogs describing Consultants Bu- 
reau’s own Russian translation-publishing pro- 
gram, and detailing the pre-publication 
Dictionary subscription offer, are available 
on request. 


Medical College 
Studies Rehabilitation 


The New York Medical College has begun 
a study to determine what rehabilitation can 
provide for the aged and chronically ill, a 
director of the school announced. Dr. Jerome 
S. Tobis, professor and director of the college’s 
department of physical medicine and reha- 
bilitation, said 300 welfare patients now in 
private nursing homes will be selected for 
the study. 

Dr. Tobis told the National Geriatrics 
Society that the two-year experiment will work 
in the following way: one hundred of the 


group selected will be left in nursing homes 


with no change in procedure. Another 100 
will be transferred to rehabilitation centers, 
where the most modern therapy methods will 
be tested. A third group of 100 will receive 
this test therapy in nursing homes. Of the 
28 million people suffering from chronic ill- 
ness in this country, 40 per cent are 65 or 
older, Dr. Tobis said. By 1975 every able- 
bodied worker in this country will be support- 
ing a disabled one, either young or old, he 
predicted. 

Part of the problem of rehabilitation, 
especially for the aged, is a social one, he 
said, because there has been a change from 
the three-generation family to a streamlined 
society where the elderly often cannot live 
with their children. 

Another doctor told the Geriatrics Society 
that any rehabilitation which considers only 
the physical and material needs of the patient 
will fail eventually. Dr. Bernard Stoll, Chief 
of the Physical Medicine and Rehabilitation 
Services at the VA Hospital in New York, 
emphasized the importance of “kindness, 
sensitivity and ardent care.” 


International Congress 
of Balneology 


The Czechoslovak Society of Physiotherapy 
is holding an International Congress of 
Balneology in Marienbad, September 8-13, 
1958. Papers will be read by well-known 
scientists from Bulgaria, France, the German 
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Democratic Republic, the German Federal Re- 
public, Hungary, Poland, the Soviet Union, 
Sweden and Czechoslovakia. 

The official languages of the Congress are 
English, French, Russian, German, Czech and 
Slovak. All papers will be read in these 
languages. There will be simultaneous inter- 
pretation to and from the official languages. 
Application and inquiries should be addressed 
to the Secretary, International Congress of 
Balneology, Reznicka 5, Prague 2, Czecho- 
slovakia. 


Recent Publications by Members 


Robert M. Stecher, “The American Rheu- 
matism Association—lIts Origins, Development 
and Maturity.” Arthritis and Rheumatism, 
February, 1958. 

Edward W. Lowman, “Rehabilitation of 
the Rheumatoid Cripple: A _ Five Year 
Study.” Arthritis and Rheumatism, February, 
1958. 

Anthony C. Cipollaro, “Contact Dermatitis 
Due to Thermo-Fax Paper.” A.M.A. Archives 
of Dermatology, March, 1958. 

Raoul C. Psaki and co-author, “‘Parkinson- 
ism in an Oriental Treated by Chemopalli- 
dectomy.” U. S. Armed Forces Medical 
Journal, March, 1958. 

Edward T. Edwards, “The Physician and 
Rehabilitation of His Hemiplegic Patients.” 
The Journal of the Indiana State Medical 
Association, March, 1958. 

O. Leonard Huddleston and co-authors, 
“The Spring Wrist Cock-up Splint.” The 
American Journal of Occupational Therapy, 
March-April, 1958. 

Lewis A. Leavitt and co-author, “Working 
Philosophy of Industrial Therapy.”’ American 
Archives of Rehabilitation Therapy, March, 
1958. 

The following articles were published in 
The Journal of the American Medical As- 
sociation: 

S. M. Reichel, “Shearing Force as a Factor 
in Decubitis Ulcers in Paraplegics.” (Feb- 
ruary 15, 1958). 

Edward M. Krusen and co-author, “Com- 
pensation Factor in Low Back Injuries.” 
(March 8, 1958). 

F. B. House and co-author, “Specific Man- 
agement for Lumbar and Sacral Radiculitis.” 
(March 15, 1958). 

Arthur L. Watkins and co-author, “Reha- 
bilitation of Persons with Bilateral Amputa- 
tion of Lower Fxtremities.” (March 29, 
1958). 

O. Leonard Huddleston and co-authors, 
“The Spring Opponens Splint.”” The Ameri- 
can Journal of Occupational Therapy, Jan- 
uary-February, 1958. 

Harold N. Neu, and co-author, “Psycho- 
social Factors in Home Care Programs of 
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Long-Term Respirator Patients.” Journal of 
Chronic Diseases, February, 1958. 

Max V. Weinstein and co-author, “The 
Use of Magnesium Sulphate Iontophoresis in 
the Treatment of Subdeltoid Bursitis.” The 
Physical Therapy Review, February, 1958. 

G. Keith Stillwell and co-author, “Physical 
Treatment of Postmastectomy Lymphedema.” 
Proceedings of the Staff Meeting of The Mayo 
Clinic, January 8, 1958. 

Herbert Kent, “What Physicians 
Know About Respirators.” The 
Medical Journal, December, 1957. 

Frederic J. Kottke, William G. Kubicek, 
and co-authors, “Studies of Cardiac Output 
During the Early Phase of Rehabilitation.” 
The New Physician, May, 1958. 

Howard A. Rusk and co-author, “Retire- 
ment Problems.” Journal of Chronic Diseases, 
May, 1958 

Rex O. McMorris and co-author, “Reha- 
bilitation in Sequelae of Acute Carbon Mon- 
oxide Poisoning.” The Journal of the 
Kentucky Medical Association, May, 1958. 

Donald A. Covalt, “Early Management of 
a Patient with a Stroke.’ Medical Times, 
April, 1958 

Morton Hoberman and co-author, ““Teach- 
ing: A Factor in Functional Training.” The 
Physical Therapy Review, April, 1958. 

Herbert W. Park, “Clinical Results with 
Methocarbamol, A New Interneuronal Block- 
ing Agent.’ The J urnal of the American 
Medical Association, May 10, 1958. 


Should 
Southern 


Newly Registered Therapists 
January 1, 1958 


Ackel, Carolyn A., Rt. 1, Box 196, Mesa, 
Ariz. 

Allender, Frank L., Ridgley St., Arbisonia, Pa. 

Alston, Stella C., 502 W. Church St., Sanders- 
ville, Ga 

Alvey, Sharon 
Clayton, Mo. 

Ambacher, Joanne K., 15919 Whitcomb Dr., 


Cleveland 


M., 7600 Maryland Ave., 


Anderson, Judith L., Walter D. Matheny 
School, Inc., Peapack, N. J. 

Andrau, Yvonne J., Woodstock, N. Y. 

Andrews, Dorothy M., 2248 S. W. 13th St., 
Miami, Fla. 

Applebaum, Roslyn, 1654 Monroe Ave., 


Bronx, N. Y 


Armintor, Bradley D., 
Pasadena, Texas 


1702 Locust St., 


M., 820 Beaumont Ave., 


Arneman, Janice 
Erie, Pa. 
Atwill, Helen M., 1603 Holloway, Midland, 


Texas 
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Auble, Neal E., Rt. 8, Box 775, Tucson, Ariz. 

Babbs, Robert L., Jr., 5017 Drexel Blvd., 
Chicago 

Baker, Diana Lee, 40 Laburnum Rd., Ather- 
ton, Calif. 

Bartell, Phyllis G., 248 Kings Rd., Madison, 
N. J. 

Beck, Carolyn J., 6411 
Richmond, Va. 

Benjamin, Anne B., 
Lakewood, Ohio 

Biedenharn, Mary Ann, 2002 Elida Rd., Lima, 
Ohio 

Birren, Zoe, 33 Bank St., New York City 

Bisenius, Sr. M. Eleanor Ann, Marian Hall, 
Mt. Carmel, Dubuque, Iowa 

Blosser, Thomas G., 138 Victory Lane, Leets- 
dale, Pa. 
Bonney, Donna H., VA Hospital, PT Dept., 
Fayetteville, N. C. 
Bowmaker, Kenneth L., 
Philadelphia 

Bowman, Sandra M., 9 Berry Trail, Fairfax, 
Calif. 

Brady, Jean T., 1355 Peabody St., N. W., 
Washington, D. C. 

Brock, Kay K., 4614 Campbell, Kansas City, 
Mo. 

Brodsky, Roberta 
Brooklyn 

Broida, Joel H., USPHS Hosp., 77 Warren 
St., Boston 


Three Chopt Rd., 


12203 Clifton Blvd., 


3310 Island Rd., 


M., 4120 Ocean Ave., 


Brookhart, Patsy K., 3137 Westerville Rd., 
Columbus, Ohio 

Brower, Lester M., 7115 Arkansas Ave., 
Hammond, Ind. 

Brown, Patricia W., 10 Roosevelt Ave., 
Buffalo 


Brown, Ronald D., 609 Live Oak, Anaheim, 
Calif 

Brush, Vanet A., 129 Santa Cruz Ave., Aptos, 
Calif 

Budd, Mary G., 212 Jordan Lane, Wethers- 
field, Conn. 

Burns, Gail W., 4540 
Sherman Oaks, Calif. 
Burns, James T., 3914 Austin Dr., Columbus, 

Ga. 


Hazeltine Ave., 


Callinan, Kathryn C., 3909 Walnut St., 
Philadelphia 
Callison, Sheila P., 4429 Gresham St., 


Pacific Beach, Calif. 

Campbell, Martin, 3763 S. Wabash Ave., 
Chicago 

Campbell, Patricia L., 725 4th Ave., Brooklyn 

Canty, Margaret E., 70 Sylvan Ave., New 
Haven, Conn. 

Caplan, Deborah F., 118 Waverly Pl., New 
York City 

Cargill, Emma P., Box 20, Valley Forge Army 
Hosp., Phoenixville, Pa. 
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Case, Walter A., 917 Geyer Rd., Pittsburgh 

Checkley, Carolyn M., 40-01 48 St., Sunny- 
side, L. I., N. Y. 

Christian, Jackson R., 564 W. Main, Lan- 
caster, Texas 

Christmas, Billy E., 2912 Prytania St., New 
Orleans 

Chyatte, Helen S., 515 E. Washington Lane, 
Philadelphia 

Ciarfella, Margaret 
Watertown, Mass. 

Clark, Shirley May, 71 E. Wayne Ave., Akron, 
Ohio 

Clements, Carol R., 67 Potomac St., West 
Roxbury, Mass. 

Cockey, E. Judith, Crotched Mountain Center, 
Greenfield, N. H. 

Coleman, Patricia A., 200 Linfield Dr., Menlo 
Park, Calif. 

Conger, Daryl G., 529 Lucille Lane, Sidney, 
Neb. 

Corley, Frances P., 246 Lucerne Pl., Memphis, 
Tenn. 

Costanza, Rita J., 8060 Gulf Blvd., St. Peters- 
burg Beach, Fla. 

Cron, Toby, 537 Melrose St., Chicago 

Crumbaker, Carol M., 1470 Ivy, Denver 

Cryer, Ruby L., Box 245, Brooke Army Hosp., 
El Paso, Texas 

Curry, Catherine E., Rt. 1, Lind, Wash. 

Curtis, Shirley J., 4322 Eaton, Kansas City, 
Kans. 

Cypher, Chester L., 724 Payne Ave., Akron, 
Ohio 

Davenport, Jay A., 
Kans. 

Dazen, Julia 
Carnegie, Pa. 

Deane, John C., 314 Belmont Ave., Green- 
ville, S. C. 

Deininger, Jane R., Rt. 2, Box 289, McLean, 
Va. 

Demers, Pauline L., 344 Commonwealth Ave., 
Boston 

Dennis, Robert E., 4013 Brownell Blvd., Flint, 
Mich. 

Detweiler, Walter, 515 Barwell St., Akron 
Ohio 

Dillon, James 
Pittsburgh 

Dobbins, Daniel A., Jr., Box 1410, William- 
son, W. Va. 

Dobbs, Eunice R., PT Clinic, Walter Reed 
Army Hosp., Washington, D. C. 

Donley, Judith D., 238 Rhodes Ave., Akron, 
Ohio 

Donley, Phillip B., 238 Rhodes Ave., Akron, 
Ohio 

Donovan, Carole Sue, 233 2nd, N. W., Mason 
City, Iowa 


A., 18 Robbins Rd., 


1516 College, Topeka, 


Ann, 306 Lexington Ct., 


L., Jr., 222 Plumer 


Ave., 
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Dow, Dorothy Ann, 1212 Powderhorn Terr., 
Minneapolis 
Doyer, Anita L., 
Francisco 

Drew, Mary Margaret, 
Dinuba, Calif. 

Drouin, Jacqueline, NYS Rehabilitation Hosp., 
West Haverstraw, N. Y. 

Druckenmiller, Marie H., 23% Grand Ave., 
Akron, Ohio 

Drury, John H., Jr., 512 E. Johnson St., 
Philadelphia 

Dunevitz, Burton J., 3920 Frederick, Omaha 

Eades, Jacqueline K., 1245 Forrest 
Memphis, Tenn. 

Edwards, Janice V., 3927 Locust St., Phila- 
delphia 

Ely, Audrey M., 127 W. Sycamore St., Pitts- 
burgh 

Erwin, Ilda N., Box 323, Jasper, Ala. 

Everett, Kenneth L., 802 Power St., Helena, 
Mont. 

Faile, Rachel L., Box 29, Rt. 1, Lugoff, S. C. 

Fargo, Eric F., 118 Antiquera, Coral Gables, 
Fla. 

Feldman, Isabel, 6201 Bay Pkwy., Brooklyn 

Finley, Robert B., 404 W. Main, McComb, 
Ohio 

Fisher, James L., 801 Wayne Ave., Wyomis- 
sing, Pa. 

Fitzsimmons, Lenore J., 415 S. East Ave., 
Oak Park, Il. 

Fleming, Elliott T., 3026 St. Charles Ave., 
New Orleans 

Fleming, Nancy, 12227 Clifton Blvd., Lake- 
wood, Ohio 

Forbush, Jane M., 135 Chadwick St., Port- 
land, Me. 

Ford, Ann M., 2619 Valleta Rd., Louisville, 
Ky. 

Frato, Marcella Ann, 2427 White Rd., Uni- 
versity Hts., Ohio 

Front, Jack, 10 Sheridan Sq., New York City 

Frost, John F., 11704 Benham, Cleveland 

Fukuda, Saburo, 1909 Bust St., San Fran- 
cisco 

Galatas, Patricia N., 421 
Antonio, Texas 

Gardner, Mary C., 15 Kent Pl., Menlo Park, 
Calif. 

Gary, Gene E., Westlawn 316, Iowa City 

Gatian, Roy, Jr., 330 Berkly St., Uniontown, 
Pa. 

Gattuso, Susan D., 922 Grant Ave., West 
Collingswood, N. J. 

Gaudian, LuAnn V., 1410 Gregory, Wilmette, 
Ill. 

Gerber, 


1449 Willard St., San 


40583 Road 80, 


Ave., 


W. Elmira, San 


Mary M., 


PT Dept., Washington 
Hosp., Washington, Pa. 

Gibb, Elizabeth Ann, 247 Lowell St., Wake- 
field, Mass. 


- 
| 
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Gierhart, Jane 
Shelbyville, Ill. 

Gildenberg, Sondra L., 3432 N. Broad St., 
Philadelphia 

Gilson, Layton J., 9011 
Portland, Ore. 

Gold, Frema F., 72 
Springfield, Mass 

Grant, Ellen A., 301 E. Franklin Ave., Silver 
Spring, Md. 

Gray, Leslie M., Jr., 508 Gray Ridge Rd., 
Allison Park, Pa. 

Green, Karin M., 814 Forest Ave., 
Ill. 
Gulick, Maureen M., 2809 Second Ave., N., 
Great Falls, Mont. 
Halpin, Thomas M., 
Philadelphia 

Harelik, Norma J., 4033 Glenalbyn Dr., Los 
Angeles 

Hargrave, Edward M., 3314 Idlewood Ave., 
Richmond, Va. 

Haring, RoseAnn M., 3247 Geyer Ave., St. 
Louis 

Hawk, Sara Jane, 218 S. Seminole 
Willoughby, Ohio 

Henin, Gerald B., 27 N. 

Henry, 
Colo. 

Hertnick, Nancye L., 121 W. 
Charlotte, N. C. 

Hillery, Phyllis E., 
Columbus, Ohio 

Hillman, Helen M., 9 Lantern Lane, Lex- 
ington, Mass. 

Hilson, John W., 41'% Lorraine Ct., Pontiac, 
Mich. 

Hirl, Elvin J., VA Hospital, South 4, Knox- 
ville, Iowa 

Hogue, Jean T., 615 Front St., Cresson, Pa. 

Homrighausen, Lily A., 10604 W. Burleigh 
St., Milwaukee 

Howe, Elizabeth D., 
Leandro, Calif. 

Huber, Marjorie L., 7022 Stahov Ave., West- 
minster, Calif. 

Hungerford, Margaret K., 5824 College Ave., 
Oakland, Calif. 


211 Washington, 
N. E. Eugene St., 


Rd., West 


Colony 


Evanston, 


2446 Carpenter St., 


Trail, 
11 St., Kenilworth, 
Marie Jean, Box 451, Oak Creek, 
7th St., 


2402 Cranford Rd., 


665 Haas Ave., San 


Hyde, Patricia L., Fitzsimons Army Hosp., 
Box 6239, Denver 

Ineson, Lois A., State Veterans Hosp., Rocky 
Hill, Conn. 

William E., 

Charlotte, N. C. 


Ingle, 418 Berkshire Rd., 

Ives, Elizabeth E., 4923 Monroe St., Bladens- 
burg, Md. 

Jackson, Sara Jane, 616 E. 36th, Kansas City, 
Mo. 

Jacobs, Janet A., Massachusetts 
School, Canton, Mass. 


Hospital 
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Jakubowsky, Elizabeth, Box 133, Coytesville, 

Jessup, George P., 45 W. 88th St., New York 
City 

Johnson, Janet L., 1470 Ivy St., Denver 

Johnson, Roger L., 2935 Pierce St., N. E., 
Minneapolis 

Jones, Paula C., 
Pleasant, Utah 

Kajitani, Alice K., 
Francisco 

Kakac, Vera L., 501 Elm St., Farmington, 
Minn. 

Kauffman, Lois F., 1450 Albion, Denver 

Keck, Arnold W., Box 971, Minot, N. D. 

Kellerman, Thomas A., 1260 S. W. 29th 
St., Ft. Lauderdale, Fla. 

Kelley, Bonnie Ann, Edith Hartwell Clinic, 
Le Roy, N. Y. 

Kennedy, Robert A., 1811 Thompson Ave., 
Ft. Wayne, Ind. 

Kennon, Rozmond H., 856 Iglehart, St. Paul 

Kimble, Donald F., 3324 Stevens St., La 
Crescenta, Calif. 

King, Barbara Ann, 5844 College Ave., Oak- 
land, Calif. 

Kline, Marjorie R., 5219 Centre 
Pittsburgh 


179 W. Main St. Mt. 


1645 Clay St., San 


Ave., 


Kolumban, Steve L., 
Brighton, Pa. 

Konig, Zahava, c/o Uri Barzel, 229 W. 78th 
St., New York City 

Korosy, Rosine M., 532 E. Milner, Alliance, 
Ohio 

Kramer, Dudley W., 3218 Sutherland Ave., 
Indianapolis 

Kramer, Patricia Jo, 2342 Hilgard, Berkeley, 
Calif. 

Kranyak, John S., 2306 W. 3rd St., Chester, 
Pa. 

Kroh, Paul L., 1445 Harrisburg Rd., N. E., 
Canton, Ohio 

Sachi, 


344 9th Ave., New 


Kuratomi, 
Angeles 

Kwok, Evelyn C., 36 Holly Dr., New Rochelle, 

Laing, Patricia P., Bldg. 5, Frisco Dr., War- 
rington, Pensacola, Fla. 

Lambie, Barbara J., RD 1, Box 87, Belle 
Vernon, Pa. 

Lander, Sharon K., 1 
Mateo, Calif. 

LaNeve, Ronald E., 
McKeesport, Pa. 

Layton, Jean M., 1426 Sutter St., Vallejo, 
Calif. 

LeMay, Janalie P., c/o Station KSEW, Box 
258, Sitka, Alaska 

Lewis, Robert J., 746 Fortwood St., Chat- 
tanooga, Tenn. 


Lichtenstein, Roberta, 1588 E. 14th, Brooklyn 


5074 W. 2ist St., Los 


Tilton Ave., San 


1149 Broadway, East 


= 
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Lloyd, Jack W., 167 Halstead Ave., Harrison, 

Loose, Patricia Ann, 
Indianapolis 

Lowe, Mary Ellen, PT Clinic, Walter Reed 
Army Hosp., Washington, D. C. 

Lyle, Duane D., 5140 S. Woodlawn Ave., 
Chicago 

Madden, Mary Jane, Box 54, Talcottville, 
Conn. 

Magett, Isaac A., 1315 Clark St., Pittsburgh 

Malacrea, Richard F., 1336 McKinley St., 
Philadelphia 

Mallory, C. Warren, Woodrow Wilson Rehab. 
Ctr., PT Dept., Fishersville, Va. 

Mallory, Elizabeth A., Woodrow Wilson 
Rehab. Ctr., PT Dept., Fishersville, Va. 

Margolis, Hannah S., 2349th USAF Hosp., 
Parks AFB, Calif. 

Marx, Donald L., 105% N. 5th, Beatrice, 
Neb. 

Mascaro, Palmira M., 
Pittsburgh 

Masino, Benjamin D., 
Philadelphia 

Massaro, William E., 
Arnold, Pa. 

McCargar, Patricia Anne, USN Hosp., Chel- 
sea, Mass. 
McDowell, Joyce, Wm. Beaumont 
Hosp., Box 244, El Paso, Texas 
McGrail, Judith A., 22 John St., Worcester, 
Mass. 

McIntosh, Jean E., PO Box 1494, Rancho 
Los Amigos Hosp., Downey, Calif. 

McWhorter, Barbara J., 94 Delmar Pl., Del- 
mar, N. Y. 

Mehrten, Mary Jane, 520 Ivy St., Pittsburgh 

Melhado, Rachael H., 710 N. Lake Shore Dr., 
Chicago 

Melvin, Patricia Ann, 317 W. Trinity Ave., 
Durham, N. C. 

Mering, Arlene A., 439 Morrison Dr., Pitts- 
burgh 

Meshcon, James L., 4410 Westminster P1., 
St. Louis 

Money, Charlotte M., Rt. 3, 
Kernersville, N. C. 

Monlux, William D., 2759 S. E. 28th PIl., 
Portland, Ore. 

Moore, Margaret L., 3611 39th St., N. W., 
Washington, D. C. 

Morris, Ann L., 2209 Dewberry Lane, Pasa- 
dena, Texas 

Moss, Billy H., 1209 W. 4th Ave., Flint 
Mich. 

Munter, Nancy J,., 
Minneapolis 

Murphy, Paul J., Rox 312, Ft. Peck, Mont. 

Murray, Juliana T., 18979 Story Rd., Rocky 
River, Ohio 


3312 Central Ave., 


361 Orchard Dr., 


417 S. Sist St., 


321 Iroquois Dr., 


Army 


Box 429, 


1828 lith Ave., S., 
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10903 Lake 


Neagoy, Barbara K., Ave., 
Cleveland 

Neb, Ruth Ann, 1436 Belle, San Bernardino, 
Calif. 

Nelsen, Richard A., 206 Wayne PIl., S. E., 
Washington, D. C. 

Nelson, Judith I., 1804 Knoxville Rd., Peoria, 
Ill. 
Newton, 

Texas 


Don M., 4605 Austin, 


Houston, 


Gary M., 874 Vine St., Abilene, 


Newton, 
Texas 

Nielson, Molly J., 606 West Ave., Elyria, 
Ohio 

Nikchevich, Donald, 742 W. 19th St., Long 
Beach, Calif. 

Nober, Edward H., 1133 E. 53rd St., Brooklyn 

Norton, Paul N., 10802 Camarillo, North 
Hollywood, Calif. 

Okamoto, Kenji, 934 Eastwood, Chicago 

Opersteny, Charles J., 3217 Elser, Houston, 
Texas 

Owens, James G., 
Allentown, Pa. 

Pack, Josephine A., PT Clinic, Annex IV, 

Hosp., Ft. Sam Houston, 


1941 S. Bradford St., 


Brooke Army 
Texas 

Page, Carolyn T., 3810th USAF Hosp., Max- 
well AFB, Montgomery, Ala. 

Patterson, Robert K., 3633 Poplar St., Denver 

Pause, Barbara E., Brooke Army Hosp., 
Annex IV, PT Clinic, Ft. Sam Houston, 
Texas 

Pearl, Betty J., 501 S. Ogden St., Denver 

Perry, Arthur B., 816 Illges Rd., Columbus, 
Ga. 

Peters, Rudolph F., 
Gallitzen, Pa. 

Phelps, Janet M., 15503 Romar, Sepulveda, 
Calif. 
Phillips, Barbara J., 
Nashville, Tenn. 
Phillips, Elaine M., 3108 Noble Ave., Rich- 
mond, Va. 

Picou, Garland A., 611 St. Lawrence, Gon- 
zales, Texas 

Pierson, Eleanor Ann, 590 Merritt St., Oak- 
land, Calif. 

Pompei, John N., 124 Walnut St., Sewickley, 
Pa. 

Popkoff, Stuart, 7047 S. Merrill Ave., Chicago 

Porter, Elizabeth J., 1104 W. 42nd St., 
Richmond, Va. 

Portlas, Elaine, 1720 4th Ave., E., Hibbing, 
Minn. 

Quinn, Juliana, 520 Ivy St., Pittsburgh 

Rankin, R. Duane, 124 Templin Park, Iowa 
City 

Read, Christine Y., 11 Warner St., Green- 
ville, S. C. 


127 St. Thomas St., 


1711B Knowles St., 
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Ridings, Max R., 1919 43rd St., Lubbock, 
Texas 

Ridley, Sarah E., Box 1494, Rancho Los 
Amigos Hosp., Downey, Calif. 

Rockefeller, Lois E., 90-27 5ist Ave., Elm- 
hurst, N. Y. 

Rottenstein, Joseph, 1488 Sterling Pl., Brook- 
lyn 

Rudolph, Carolyn T., 829 Ponce de Leon 
Terr., N. E., Atlanta, Ga. 

St. John, Margaret B., Middlesex R & P 
Hosp., Georges Rd., New Brunswick, N. J. 

Sampson, Suzanne, 5361 James Ave., Oak- 
land, Calif. 

Satterlee, Mary C., 363 Pine St., Spartan- 
burg, S. C. 

Saunders, Mary B., 804 E. 40th, Seattle 


Schenck, Lester O., 5710 Beechdale 
Baltimore 

Schneiders, 
Joliet, Il. 

Schoenig, Ellen Ann, 42 Corell Rd., Scarsdale, 
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abstracts 


The Value of Irradiation in Ankylosing 
Spondylitis. N. Howard. Brit. J. Radiol. 
30:371 (July) 1957. 


The author reviews 455 patients treated 
with radiation therapy who were followed for 
more than two years after treatment, roughly 
divided into three equal groups of two to 
five years (31%), five to ten years (38%), 
and over ten years (31%). Several points of 
significance are brought out. Of 100 patients 
chosen at random, 18 per cent had low white 
blood counts (below 4000/cu. mm.) during 
or immediately following treatment by the 
method of University College Hospital, 
London. 

Twenty women, aged 20 to 40 years, re- 
ceived radiation to the sacroiliac or hip joints. 
Of these, only five continued to menstruate 
without alteration after treatment. There 
were only seven pregnancies in the total series, 
of which two went to term, three were termi- 
nated because of pain, and two miscarried. 
There were 20 cases of pulmonary tuberculosis. 

Improvement, judged with regard to ability 
to work and lead “normal social lives” even 
with occasional bouts of backache, occurred 
in 77 per cent of the patients. Of 81 patients 
where follow-up x-rays were made, because 
of suspected progression in most patients, only 
15 showed advance of the disease. 

Leukemia, as reported in other series, oc- 
curred in two cases. Three other deaths from 
malignant neoplasms and three known living 
patients with neoplasms are reported. 

The author believes the treatment is still 
justified in typical cases of ankylosing spon- 
dylitis in spite of the two cases of leukemia in 
this series and suggests precautions regarding 
gonadal protection to prevent what appears 
to be a statistically greater threat. 


Is There a Pyramidal Tract? Paul C. Bucy. 
Brain 80:376 (Sept.) 1957. 


It is the author’s contention that terms 
“pyramidal tract” and “‘pyramidal syndrome” 
are erroneous and misleading. He cites evi- 
dence accumulating in the literature for almost 
25 years that the syndrome of hyperactive deep 
tendon reflexes, absent abdominal reflexes, and 
the sign of Babinski does not result from inter- 
ruption of the corticospinal fibers which arise 
in the precentral gyrus and pass downward 
through the cerebral peduncle. Four histories 
together with related cases from the literature 
in which various portions of the cerebral 
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peduncles have been sectioned are presented. 
These cases demonstrate that section of the 
medial and lateral segments of the cerebral 
peduncle has little or no effect upon either 
normal or abnormal muscular movement. 
Section of the central half of the cerebral 
peduncle which contains the corticospinal 
fibers arising from the precentral gyrus has a 
marked effect in abolishing or reducing ab- 
normal involuntary movements. However, 
such a _ section does not produce spastic 
paralysis with hyperreflexia. On the contrary, 
there is in some patients “nearly normal mus- 
cular activity and many are capable of deli- 
cately controlled, well coordinated, strong 
movements, even of the individual digits of 
the affected extremities.” In view of these 
findings the author urges renewed effort to 
discover and define “the neural mechanism 
responsible for the control of skeletal muscular 
activity.” 


A Comparison of Monoureide and Diureide 
Sedatives with Respect to Drug Habitua- 
tion, Untoward Effects and Mortality 
Rates. T. M. Feinblatt; H. M. Feinblatt, 
and E. A. Ferguson, Jr. J. Nerv. & Ment. 
Dis. 125:335 (Apr.-June) 1957. 


A comprehensive review of medical litera- 
ture and 371 patient studies showed that two 
monoureide derivatives of carbromal, namely 
acetylcarbromal and bromisovalum, are not 
habit forming whether used singly or in com- 
bination. Sedayson (a combination of acetyl- 
carbromal 150 mg. and bromisovalum 100 
mg.) and also acetylcarbromal 300 mg. and 
bromisovalum 200 mg. tablets, when used in 
full dosage over long periods of time, were 
negative as to the criteria of drug habituation; 
namely, pleasurable sensations, tolerance, psy- 
chological craving and withdrawal symptoms. 
Daily dosages of 6-8 Sedayson tablets, acetyl- 
carbromal 1.8—2.4 gm. or bromisovalum 1.2 
—1.6 gm. were given. All patients were 
observed closely during treatment and for an 
adequate period of weeks after medication 
was discontinued. Because of a chemical re- 
lationship, the monoureides (carbromal, acetyl- 
carbromal and bromisovalum) have been 
classified mistakenly as habit forming. How- 
ever, one cannot predict the physiological 
action of a drug with any degree of certainty 
from its chemical structure. Due to the fact 
that the monoureide sedatives are not habit 
forming, have no side effects, no hangover and 
no contraindications, their use in combination 
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is much preferable for continued use as a 
sedative or somnifacient to the dangerous and 
habit forming barbiturates. 


The Cervical Spine. Anatomical-Patho- 
logical Study of Seventy Specimens with 
Particular Reference to the Problem of 
Cervical Spondylosis. Eric D. Payne, and 
John D. Spillane. Brain 80:571 (Dec 
1957. 


The authors x-rayed, dissected, sectioned, 
and stained 70 cervical spines from routine 
autopsies to clarify the normal and abnormal 
anatomy and pathology of this region. They 
were particularly interested in the problem of 
cervical spondylosis. The spines were from 
patients ranging in age from zero to 89 years, 
63 of whom were over 40 years of age. They 
studied all aspects of the cord, cervical nerves, 
discs, vertebral bodies, joints, and blood 
supply. Of particular interest was the presence 
of degenerative changes in 115 of the 326 
discs examined and the frequency of its oc- 
currence at the neck, 
i.e., C5-C6 disc was most commonly narrowed 
whereas the C7-T1 disc was most infrequently 
involved. They also demonstrated quite con- 
vincingly the fallacy in the older concept of 
“Luschka joints” with histological evidence 
to prove their findings. 


various levels in the 


Vertigo and Dizziness. D. M. Palmer. 


Ohio M. J. 54:183 (Feb.) 1958. 


Positioning of the body in space is ac- 
complished by sensory information brought in 
from receptors of the vestibular mechanism, 
eyes, tactile receptors (soles of the feet), and 
muscle-tendon receptors (lower limbs, back, 
and neck). In this article the author dis- 
cusses the anatomy and physiology of these 
various systems and how disruption of them 
vertigo and dizziness. Symptoms of 
the various diseases causing vertigo were also 
discussed along with the generally accepted 
treatments. 


causes 


Hyperextension Injuries of the Cervical 
Spine. Eben Alexander, Jr.; Courtland H. 
Davis, and Charles H. Field. A.M.A. Arch. 
Neurol. & Psychiat. 79:146 (Feb.) 1958 


The problem of hyperextension injuries to 
the cervical spine resulting in neurological 
deficits in the absence of bony changes on 
x-ray or myelogram is reviewed. The litera- 
ture suggests that cord compression particularly 
in the case of injury in a patient with de- 
generative arthritis does occur. This com- 
pression is produced dorsally by the lamina 
and the ligamentum flavum and ventrelly by 
the posterior surface of the vertebral bodies. 
A tear in the anterior spinal ligament allow- 
ing greater hyperextension may be an associ- 
ated problem. A narrowed sagittal diameter 
of the vertebral canal provides a clue whether 
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hyperextension will lead to neurological deficit. 
A diameter of less than 13 mm. may be con- 
sidered as sufficient to cause injury on hyper- 
extension and one greater than 14 mm. as 
safe. Histologically the damage produced is 
centrally located in the cord. Five histories 
with neurological deficit from hyperextension 
injuries had sagittal diameter of 12-14 mm. 
are discussed by the authors. Pictures of a 
myelogram in a cadaver demonstrate that in 
a patient with a narrow sagittal diameter 
hyperextension produces cord compression. 


Functional Plasticity in Cortical Speech 
Areas and Integration of Speech. H. Lamar 
Roberts. A.M.A. Arch. Neurol. & Psychiat. 
79:275 (Mar.) 1958. 


Over 600 cases of patients who had brain 
surgery for focal cerebral seizures were re- 
viewed with reference to speech mechanisms. 
The technics by which the clinical data were 
obtained and evaluated to lead to the con- 
clusions presented are not given. Six illus- 
trative Cases are presented. From these studies, 
it appears that the language abilities of the 
patients were evaluated grossly and qualita- 
tively without the aid of standardized testing. 
The conclusions are of a general nature and 
are 1: Any limited area of the dominant 
hemisphere may be excised with only transient 
dysphasia, the remaining cortex being ade- 
quate for useful speech; 2. After excision the 
remaining ipsilateral cortex devoted to speech 
attempts to assume the whole function; 3: If in 
youth all speech areas are destroyed, the non- 
dominant hemisphere subserves speech, and 4: 
Destruction of cortex that also interrupts 
transcortical connections anteriorly from the 
angular gyrus does not result in loss by the 
dominant hemisphere of the speech function. 
Because of this and the necessity of having an 
area that connects with the sensory and motor 
areas of both hemispheres it is proposed that 
there must be a subcortical area interacting 
with the dominant cortical speech areas in the 
speech mechanism. 


Hemispherectomy in Children. Arthur M. 
Kaplan. J. Pediat. 52:476 (Apr.) 1958. 
The author reviews six reports in the 
British and American literature covering 29 
children under 16 years of age who have had 
hemispherectomies. He points out that there 
is great need for systematic reporting of ob- 
jectively obtained clinical information regard- 
ing pre- and postoperative status. Although 
opinion is expressed, for example, on intellec- 
tual functioning in 11 cases, only three reports 
were based on objective measures. Methods 
are available for evaluating social, emotional, 
and intellectual functioning which are repro- 
ducible, so that comparisons could be made 
before and after surgery and from one group 
to another. Much other data should also be 
included, such as medication, etc. Basic 
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information available indicates that the status 
of hemiplegia improved in 35 per cent, was 
unchanged in 52 per cent, and worse in 13 
per cent of the reported cases; emotional 
outbursts improved in 87 per cent, were un- 
changed in 13 per cent; and subjective im- 
pression of improvement of intellect in several 
where this information was given, with ob- 
jective data of improvement in one case, no 
change in two, and no patient worse. 


Attitudinal Deformities of the Lower Ex- 
tremities in Small Children. Frank P. 
Walsh, and Sara Jane Houtz. Phys. 
Therapy Rev. 38:159 (Mar.) 1958. 


A short description of the findings and 
treatment of five conditions in children which 
they term “dynamically acquired or posturally 
induced” is given by Walsh and Houtz. Their 
thesis is that children with no recognized de- 
formity at birth appear later in infancy or 
childhood with deformities secondary to posi- 
tioning, particularly prone sleeping with legs 
and feet in various positions. The descriptions 
of deformity and treatment are very brief and 
general but basically sound except for the fact 
that where corrections are recommended for 
shoes it is not pointed out that the fitting of 
the shoe itself, and especially the heel counter, 
is extremely important if the added “correc- 
tions” are to be corrective. 


now available .. . 
without charge . . . 


“Employment Outlook for Physical 
Therapists: A Survey of Salary and 
Personnel Policies” by Augustin & 
Ehmann. (Reprint from August, 1957 
Archives of Physical Medicine and 
Rehabilitation) 


American Registry of Physical Thera- 
pists: Booklet of Information. 


Guide Law: An Act Defining and 
Regulating Physical Therapy, etc. 


By-Laws of the American Registry of 
Physical Therapists. 


WRITE REGISTRAR 
AMERICAN REGISTRY OF PHYSICAL THERAPISTS 
30 NORTH MICHIGAN AVENUE 
CHICAGO 2, ILLINOIS 


we meet... 
in philadelphia 
in 1958... 


36th Annual Session, American Congress of Physical 


Medicine and Rehabilitation, Philadelphia, Hotel 


Bellevue Stratford, August 24-29, 1958. 


| 
@ 
| 
| 
395 


Members 


Standing Committees of the 


American Congress of Physical Medicine and Rehabilitation 


Advances in Education 
Arthur S. Abramson, Chairman 
Robert W. Boyle 
Harriet E. Gillette 
Harold N. Neu 
Elias M. Throne 


Awards for Scientific Exhibits 
David M. Paul, Chairman 
John H. Kuitert 
David S. Rausten 
Joseph B. Rogoff 
Abraham Vinograd 


Balneology and Health Resorts 
Igho H. Kornblueh, Chairman 
E. C. Christensen 
Boris J. Paul 
Edward P. Reese 


Braces, Splints and Prostheses 
Odon F. von Werssowetz, Chairman 
Leonard F. Bender 
William J. Erdman, II 
Edward T. Haslam 
W. Kenneth Lane 
Frederick E. Vultee, Jr 
Jessie Wright 


Chronically Ill and Aged 
Joseph N. Schaeffer, Chairman 
Joseph F. Dreier 
Bruce B. Grynbaum 
Max K. Newman 
Samuel Sherman 
Earl J. Wylie 
Frederick Ziman 


Constitution and By-Laws 
Richard T. Smith, Chairman 
Earl C. Elkins 
John H. Kuitert 


Cooperation with Air Force, 
Army, Navy, Public Health 
and Veterans Administration 
Robert V. Miller, Jr., Chairman 
W. Harvey Moore 
Anton A. Tratar 
A.B.C. Knudson, Ex-officio 


1958 


Cooperation with Food 
and Drug Administration 
Joseph B. Rogoff, Chairman 
Thomas P. Anderson 
Donald J. Erickson 
Rex O. McMorris 
Fred B. Moor 
James W. Rae, Jr. 
David Rubin 
Frederick J. Sheffield 
George C. Twombly, Jr. 


Correlation of Physical 
Medicine and Psychiatry 
Daniel Dancik, Chairman 
Allen W. Byrnes 
C. DeWitt Dawson 
Lucile M. Eising 
Anita M. Isaac 
H. Frazer Parry 
William C. Schaefer 


Essay Award 
(ACPM&R Annual Essay Award 
and 
Bernard M. Baruch Essay Award) 
George D. Williams, Chairman 

Fritz Friedland 
Frederic T. Jung 
Israel Muss 
Abraham Vinograd 


Ethics 
Harold B. Luscombe, Chairman 
Louis P. Britt 
Maxwell D. Flank 
George H. Koepke 
Robert M. Krout 


Finance 
Sedgwick Mead 
Louis B. Newman 
Herbert W. Park 
Frank H. Krusen, Ex-officio 


Foster, Encourage and 
Coordinate Research Projects 
Joseph Goodgold, Chairman 
David I. Abramson 
Harvey E. Billig, Jr. 
Ralph E. DeForest 
Bror S. Troedsson 


Gold Key Award 


Frederic J. Kottke, Chairman 
Donald A. Covalt 

Donald J. Erickson 

Louis B. Newman 

Jerome S. Tobis 


Implementation of Departments 
of Physical Medicine and Reha- 
bilitation in Medical Schools 


E. C. Christensen, Chairman 
Arthur S. Abramson 
Gregory Bard 

Justus F. Lehmann 


Legislation 
Glenn Gullickson, Jr., Chairman 
Earl C. Elkins 
William C. Fleming 
Bruce B. Grynbaum 
Alfons J. Muller 
Raoul C. Psaki 
Vann S. Taylor 
Dorothea C. Augustin, Ex-officio 
F. Manley Brist, Ex-officio 


Medical Auxiliary Services 
Related to Physical Medicine 
and Rehabilitation 


Herbert W. Park, Chairman 
Nadene Coyne 

Emily R. Hess 

Robert M. Krout 


Louis B. Newman 


Medical Economics 


Leonard J. Yamshon, Chairman 
Bertram M. Bernstein 
Joseph E. Cox 

S. Malvern Dorinson 
Edward M. Krusen 
William J. La Joie 
Joseph Martella 
Robert V. Miller, Jr. 
Arthur A. Rodriquez 
Frederick J. Sheffield 
Bror S. Troedsson 


396 


— 
_ 


Meeting Place 
Walter J. Zeiter, Chairman 
Morton Hoberman 
Torsten H. Lundstrom 
Eugene W. Peters 
Howard F. Polley 
Dorothea C. Augustin, Ex-officio 


Membership 


Otto Eisert, Chairman 
Hilda B. Case 

Carrie E. Chapman 
Robert F. Dow 

Elmer J. Elias 

Gustave Ging. as 
Sherburne W. Heath, Jr. 
Herbert Kent 

Torsten H. Lundstrom 
Richard R. Owen 


Memorials and Lectureships 
Frederic T. Jung, Chairman 
Jerome S. Tobis 
Walter J. Treanor 


Nominating 
A.B.C. Knudson, Chairman 
Donald A. Covalt 
Harriet E. Gillette 
Gordon M. Martin 
Fred B. Moor 


Private Practice 
David Siegel, ‘Chairman 
Lee B. Greene 
Joseph L. Koczur 
Samuel A. Schuyler 


Program 
Glenn Gullickson, Jr., Chairman 
Leonard F. Bender 
Harvey E. Billig, Jr. 
Everill W. Fowlks 
Morton Hoberman 
Harold Lefkoe 
Milton Lowenthal 
Walter J. Zeiter 
Dorothea C. Augustin, Ex-officio 


Public Relations 


Ralph E. Worden, Chairman 
Harold Dinken 
Charles D. Shields 


Rehabilitation Centers 


Edward B. Shires, Chairman 
Herman J. Flax 
Gustave Gingras 

O. Leonard Huddleston 
Keith C. Keeler 
Kenneth S. Landauer 
Rex O. McMorris 

Harry W. Mims 

Herbert W. Park 

H. Frazier Parry 

Juan Jose Quezada 
Odon F. von Werssowetz 
Ralph E. Worden 


REGIONAL OFFICERS 


AMERICAN CONGRESS OF PHYSICAL MEDICINE AND REHABILITATION 


EASTERN SECTION — Chairman, Elmer 
J. Elias, Trenton 9, N. J.; Secretary, Isadore 
Levin, 1801 Eye St., N.W., Washington 6, D. C. 


States represented: Connecticut, Delaware, 
Maine, Maryland, Massachusetts, New Hamp- 
shire, New Jersey, New York, Pennsylvania, 
Rhode Island, Vermont and (District of 
Columbia). 


MIDWESTERN SECTION — Chairman, 
Robert W. Boyle, Milwaukee; Secretary, Adeline 
B. Gauger, 1121 N. Waverly Pl., Milwaukee 2. 


States represented: Colorado, Illinois, Iowa, 
Kansas, Minnesota, Missouri, Nebraska, North 
Dakota, South Dakota, Wisconsin and Wyoming. 


WESTERN SECTION — Chairman, David 
Rubin, Los Angeles; Secretary, Robert V. Miller, 
133 S. Lasky Dr., Beverly Hills, Calif. 


States represented: Arizona, California, Utah, 
and Territory of Hawaii. 


NORTHWESTERN SECTION—Chairman, 
Harold E. Elger, Vancouver, Wash.; Secretary, 
Everill W. Fowlks, Chief, Physical Medicine and 
Rehabilitation Service, VA Hospital, Portland. 


States represented: Idaho, Montana, Oregon, 
and Washington. 


CENTRAL SECTION — Chairman, Keith 
C. Keeler, Akron, Ohio; Secretary, Hilda B. 
Case, Department of Physical Medicine and 
Rehabilitation, University Hospital, Cleveland. 


States represented: Indiana, Kentucky, 
Michigan, Ohio, Virginia and West Virginia. 


SOUTHERN SECTION — Chairman, 
Torsten H. Lundstrom, Mountain Home, Tenn. ; 
Secretary, Harry W. Mims, Director, Physical 
Medicine and Rehabilitation, Medical College 
Hospital, Medical College of South Carolina, 
55 Doughty St., Charleston, S. C. 


States represented: Alabama, Arkansas, 
Florida, Georgia, Louisiana, Mississippi, New 
Mexico, North Carolina, Oklahoma, South 
Carolina, Tennessee and Texas. 


| 

397 : 


IF YOU ARE 


a clinician 
eer a research worker 

a physiologist 

a bio-physicist 

«even a teacher of physical medicine and rehabilitation 


IF YOU WANT 


Tee to stay abreast with what is new in physical medicine 
and rehabilitation 


YOU MUST 


Teer read the Archives of Physical Medicine and Rehabilitation, 
the official journal of the American Congress of Physical 
Medicine and Rehabilitation and the American Academy 
of Physical Medicine and Rehabilitation 


ee no other medical periodical gives you as broad a coverage 
in the field of physical medicine and rehabilitation .. . 
each month you will find in this journal informative 
articles on new developments, theories and practices dealing 
with all phases of this specialty 


YOU ARE INVITED 


ore to send in your subscription today. Sample copy will be 
sent on request. Subscription price $7.00 per year; Canada, 
$8.00; elsewhere, $14.00 the year. Bill later if you wish. 
Return the coupon with your instructions. 


AMERICAN CONGRESS OF PHYSICAL MEDICINE AND REHABILITATION, 
30 No. Michigan Ave., Chicago 2. 


Please find enclosed check for $7 [) or bill me [) for one year’s subscription to the ARCHIVES. 


Nome 


Addr 


City, Zone and State 
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A New Word 
New concept 
£* Hospital beds 


- Two years of research and clinical application 

‘ are behind this announcement. Now — 

significant evidence introduces a new phase 
in the therapeutic treatment of cardiac 
complications, post surgery, geriatrics and 
general physical therapy — utilizing the 
functional applications of the new 
“Ortho-Therapy” hospital bed. 


Versatile and adaptable 
... the “Ortho-Therapy” 

bed applies the proven 

therapeutic principles of 4 

physical medicine 

by placing the patient 

in the best possible 
positions for exercising 

and rehabilitation. ‘7 

Aids in balanceand 4)” 

co-ordination... promotes » 

natural circulation and & tant 
gravity drainage. In 
effect “helps to get the 

patient on his feet earlier.”’s 


Special features: 
A full range of adjustments, 

from 10° Trendelenberg 

to 90°, is possible by * 

either operator or patient, ee 
with just the press of “ 

a switch. Improved low ‘=. 

height of only 18 inchesgea"@ 

— Complete line 


accessories. 


HOSPITAL EQUIPMENT CORPORATION 


116 Academy Street Newark, New Jersey Telephone: MArket 2-5187 
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MODEL M2 
ELECTROMYOGRAPH 


presenting a new technique 
for the analysis of biological phenomena. 


Two independent channels. 

Visual presentation on two-beam oscilloscope. 
Audible presentation on loud speaker. 
Magnetic tape record. 

20-1 playback to graphic recorder. 


| 


write for descriptive 
literature and prices on: 


ELECTROMYOGRAPHS 
ELECTROENCEPHALOGRAPHS 
STRAIN GAGE AMPLIFIERS 
RECORDER PAPER 
ELECTRODES 

SHOCK THERAPY EQUIPMENT 


0 


MEDCRAFT ELECTRONIC co RP. 


East! NECK ROAD, BABYLON, N.Y. 
IL TO BOX 1006, BABYLON, N.Y. 
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Photograph of Blind Editor picking winners from contest entries 
del) 


(Posed by a purely amateur moo 


THE WINNERS 


THE $645.00 MEGASON V 


WITH THE 5-WAY TRANSDUCER 


Won by and shipped to: 


FRANK H. HARGER, R.P.T. 
Magnetic Springs Foundation 


Magnetic Springs, Ohio 


(Wherever that is) 


Congratulations to you, 
Pat and Frank. And thanks 
to the thousands who 


had fun with us. 
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THE $94.00 SPOT QUARTZ 
ULTRAVIOLET LAMP 


Won by and shipped to: 


PATRICIA CHILDS, R.P.T. 
Methodist Hospital 


Houston, Texas 


Cordially, 

C. J. Birtcuer, Presideni 
The Birtcher Corporation 


HONEST VALUE...SINCERELY PRESENTED 
4371 Valley Boulevard, Los Angeles 32, California 
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